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HISTORY  OF  AMERICAN  PEDIATRICS 
BEFORE  1800 

In  the  following  pages  I  have  drawn  largely  on  Francis 
Rudolph  Packard's  "  History  of  Medicine  in  the  United 
States/'  Philadelphia  and  London,  J.  B.  Lippincott  Com- 
pany, 1901,  and  on  my  "  Treatise  on  Diphtheria,"  New 
'York,  William  Wood  &  Co.,  1880,  which  has  long  been 
out  of  print.  A  number  of  facts  I  owe  to  the  erudition  of 
my  friend  Dr.  Ellsworth  Eliot,  who  placed  them  at  my  dis- 
posal.    Other  references  are  credited  at  their  proper  places. 

The  first  teratological  notice  I  am  acquainted  with  in 
our  colonial  history  is  as  follows: 

A  female  anencephalus  was  born  in  Boston,  October, 
1637.  The  monster  was  ornamented  within  a  few  months 
with  all  sorts  of  exaggeration,  the  feet  of  a  kite,  etc.  Its 
mother,  Mary  Dyer,  became,  therefore,  the  subject  of  dis- 
pleasure and  mistrust.  She  was,  moreover,  suspected  of 
heresy  and  improper  practices;  that  is  why  she  was  con- 
demned and  done  to  death  as  a  quakeress  June  1st,  I66O. 

The  first  case  of  hereditary  syphilis  is  reported  in  John 
Winthrop's  "  History  of  New  England  "  (Packard,  p.  39)  • 

"  There  fell  out  a  loathsome  disease  at  Boston,  which 
raised  a  scandal  upon  the  town  and  country,  though  without 
just  cause.  One  of  the  town  .  .  .  having  gone  cooper 
in  a  ship  into  ...  at  his  return  his  wife  was  infected 
with  Lues  Venerea,  which  appeared  thus ;  being  delivered  of 
a  child  and  nothing  then  appearing,  but  the  midwife,  a  skil- 
ful woman,  finding  the  body  sound  as  any  other,  after  her 
delivery  she  had  a  sore  breast,  whereupon  divers  neighbors 
resorting  to  her,  some  of  them  drew  her  breast,  and  others 
suffered  their  children  to  drg,w  her,  and  others  let  the  child 
suck  them,  (no  such  disease  being  suspected  by  any),  by 
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occasion  whereof  about  sixteen  persons,  men,  women  and 
children,  were  infected,  whereby  it  came  at  length  to  be 
discovered  by  such  in  the  town  as  had  skill  in  physic  and 
surgery,  but  there  was  not  any  in  the  country  who  had 
been  practised  in  that  cure.  But  (see  the  good  providence 
of  God)  at  that  very  season  there  came  by  accident  a 
young  surgeon  out  of  the  West  Indies,  who  had  experience 
of  the  right  way  of  the  cure  of  that  disease.  He  took 
them  in  hand  and  through  the  Lord's  blessing  recovered 
them  all  in  a  short  time.  And  it  was  observed  that  though 
many  did  eat  and  drink  and  lodge  in  bed  with  those  who 
were  infected  and  had  sores,  etc.,  yet  none  took  it  of  them 
but  by  copulation  or  sucking.  It  was  very  doubtful  how 
this  disease  came  at  first.  The  magistrate  examined  the 
husband  and  wife,  but  could  find  no  dishonesty  in  either, 
nor  any  probable  occasion  how  they  should  take  it  by  any 
other,  (and  the  husband  was  found  free  of  it).  So  it  was 
concluded  by  some,  that  the  woman  was  infected  by  the 
mixture  of  many  spirits  of  men  and  women  as  drew  her 
breast,  (for  thence  it  began).  But  this  is  a  question  to  be 
decided  by  physicians." 

The  Puritans  placed  much  faith  in  the  efficacy  of  prayer 
to  relieve  their  physical  as  well  as  moral  ills,  and  I  quote 
two  anecdotes  from  Winthrop  which  will  serve  to  show 
that  they  believed  their  prayers  to  have  been  directly 
answered. 

In  the  year  1644  "  One  of  the  deacons  of  Boston  Church, 
Jacob  Eliott,  (a  man  of  very  sincere  heart  and  an  humble 
frame  of  spirit)  had  a  daughter  of  eight  years  of  age, 
who  being  plaj'ing  with  other  children  about  a  cart,  the 
hinder  end  thereof  fell  upon  the  child's  head  and  drove 
a  piece  of  the  skull  before  it  into  the  brain,  so  as  the 
brains  came  out,  and  seven  surgeons,  (some  of  the  country, 
very  experienced  men,  and  others  of  the  ships  which  rode 
in  the  harbor)  being  called  together  for  advice,  etc.,  did 
all  conclude  that  it  was  the  brains  (being  about  half  a 
spoonful  at  one  time  and  more  at  other  times),  and  there 
was  no  hope  of  the  child's  life  except  the  piece  of  skull 
could  be  drawn  out.  But  one  of  the  ruling  elders  of  the 
Church,  an  experienced  and  skillful  surgeon,  liked  not  to 
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take  that  course  but  applied  only  plasters  to  it,  and  withal 
earnest  prayers  were  made  by  the  Church  to  the  Lord  for 
it,  and  in  six  weeks  time  it  pleased  God  that  the  piece  of 
skull  consumed,  and  so  came  forth,  and  the  child  recovered 
perfectly,  nor  did  it  lose  the  senses  at  any  time." 

The  second  story  is  as  follows: 

"  On€  Bumstead,  a  member  of  the  church,  had  a  child 
of  about  the  same  age  (as  the  one  mentioned  above),  that 
fell  from  a  gallery  in  the  meeting-house  about  18  feet 
high,  and  broke  the  arm  and  shoulder,  (and  was  also  com- 
mitted to  the  Lord  in  the  prayers  of  the  church,  with  ear- 
nest desires  that  the  place  where  his  people  assembled  to 
his  worship  might  not  be  defiled  with  blood),  and  it  pleased 
the  Lord  also,  that  this  child  was  soon  perfectly  re- 
covered." 

W.  De  Loss  Love  ^  reports  that  the  people  of  Plymouth 
fasted  on  the  15th  of  November,  1649,  on  account  of  au 
ejDidemic  of  chin-cough  (^whooping-cough)  and  "  the 
pockes."  Still  more  fast  days  were  appointed  until  after 
the  disappearance  of  the  Epidemic  there  was  a  thanks- 
giving's day  on  the  13th  of  March,  1650. 

John  Winthrop,  Jr.,  whom  I  mentioned  above,  was  the 
son  of  the  Governor  of  Massachussets,  of  the  same  name. 
He  became  Governor  of  Connecticut  and  was  amongst  the 
founders  of  the  Royal  Society  of  Great  Britain.  A  letter 
directed  to  him  by  William  Leete,  1658  (Collections  of  the 
Historical  Society  of  Massachusetts),  refers  to  the  first 
case  known  of  conjunctivitis  in  a  young  infant.  Packard 
(p.  25)  quotes  it  as  follows: 

"  Our  youngest  childe,  about  9  weeks  old,  ever  since  it 
was  3  or  4  dayes  old,  hath  appeared  full  of  red  spots  or 
pimples,  somewhat  like  to  measles,  and  seemed  allwayes 
to  be  bigg,  and  to  hang  ouer  on  the  eyebrowes  and  lids; 
but  n"ow  of  late  the  eyes  lidds  have  swelled  and  looked 
very  red,  burneing  exceedingly,  and  now  at  last  they  are 
swelled  up  that  the  sight  is  utterly  closed  in,  that  he  could 
not  see,  nor  for  seuerall  daj'es,  nor  yet  doth,  and  the  verges 

1  The  Fast  and  Thanksgiving  Days  of  New  England.  Packard, 
p.  42. 
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of  the  lids,  where  they  close,  have  a  white  seame,  like  the 
white  heads  of  wheales  wherein  is  matter;  it  is  somewhat 
extraordinary  such  as  none  of  our  women  can  tell  that 
they  have  ever  scene  the  like." 

The  earliest  treatise  on  a  medical  subject,  published  in 
this  country,  was  a  broadside,  12  inches  by  17  in  size, 
written  by  the  Reverend  Thomas  Thatcher,^  the  first 
minister  of  the  "  Old  South."  The  sheet  bears  date  Janu- 
ary 21,  1677-8,  and  was  printed  and  sold  by  John  Foster, 
Boston.  The  title  is  "  A  Brief  Rule  To  guide  the  Common 
People  of  New  England  How  to  order  themselves  and 
theirs  in  the  Small  Pocks,  or  Measels."  It  was  intended  to 
furnish  some  popular  hints  in  regard  to  the  management 
of  this  disease,  which  was  then  much  more  prevalent  than 
now.  A  second  edition  of  this  "  Brief  Rule  "  was  printed 
in  the  year  1702. 

He  warns  against  overheating,  excessive  diaphoresis  and 
weakening  diet  and  medication  in  the  capacity  of  one  who 
"  though  no  physician  "  means  well  with  the  sick.  The 
term  "  measles "  may  to  a  certain  extent  mean  what  it 
expresses,  but  at  that  time  morbilli  and  variola  were  still 
considered  either  thoroughly  similar  or  identical.  Morbilli 
are  first  mentioned  by  the  Persian  physician  Rhazes  (850 
• — 929)  J  together  with  variola.  Both  are  condited  with  a 
vesiculo-pustulous  eruption.  The  former,  which  is  the  more 
formidable  one,  is  mostly  marked  by  nausea  and  general 
malaise,  the  latter  by  backache.  Avicenna  (980 — 1036) 
calls  morbillus  a  variola  cholerica.  Later  Arabists  such  as 
Bernhard  Gordon  (1305),  Johannes  Anglicus  de  Gadesden 
(1492)  and  others  collected  by  Dr.  Paul  Richter  in  a  paper 
on  measles  and  pemphigus  published  in  Arch.  f.  Kinderh. 
Vol.  32,  1901  mention  the  two  diseases  in  one  breath,  and 
attribute  to  them  either  equality  or  similarity.  Even 
Friedrich  Hoffmann  discusses  the  resemblance  of  measles 
and  variola,  which,  however,  may  be  differentiated  during 
the  later  stages.  According  to  him  morbilli  are  the  most 
dangerous — "  morbilli  semper  maligni  haberi  debent." 

2  He  lived  from  1620  to  1678  and  was  at  the  same  time  a 
clergyman,  orientalist  and  practitioner  in  Weymouth  and  in 
Boston. 
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Measles  occurred  in  many  places  of  New  England  in 
1713.  According  to  Noah  Webster^  it  was  universal  in 
1733.  A  malignant  epidemic  in  Connecticut  and  elsewhere 
reigned  1740 — 1741;  it  spread  over  all  the  Colonies  in 
1758  and  1759-  In  1772  it  destroyed  from  800  to  900 
children  of  Charleston  (Charles-Town),  S.  C.  Philadel- 
phia had  its  epidemic  1773  and  many  cases  of  catarrh 
without  eruption,  Salem,  Mass.,  in  May,  1783.  Thence  it 
overran  all  New  England,  New  York  had  it  in  November, 
1778,  and  Philadelphia  afterwards.  Widespread  epidemics 
are  reported  from  1748  to  1753,  1769,  1788,  1790,  1795, 
1,796. 

Measles  was  complicated  with  dysentery  and  angina 
1748 — 1753,  with  dysentery  and  "fevers"  1759,  with 
angina  1769  and  1783,  with  influenza  1789  and  1790,  with 
angina,    "  yellow    fever "    and    dysentery    1795    and    1796. 

All  the  symptoms  of  measles  without  an  eruption  were 
observed  by  Rush  in  1773,  1783  and  1789-  Many  of  these 
patients  would  have  measles   afterwards. 

Measles  and  influenza  appeared  almost  simultaneously 
in  all  parts  of  the  United  States.  Variola  and  other  fevers 
would  soon  follow.  Webster  is  convinced  that  catarrh, 
measles,  mild  variola  and  whooping  cough  are  but  varieties 
of  the  same  disease  occasioned  by  modifications  of  the 
same  elementary  causes.  These  elementary  causes  are 
drought,  frosts,  earthquakes,  volcanic  eruptions,  meteors, 
comets  ;*    also    destructive    invasions    of    caterpillars.      The 

3  Noah  "Webster,  a  brief  history  of  epidemic  and  pestilential 
diseases;  with  the  principal  phenomena  of  the  physical  world, 
which  precede  and  accompany  them,  and  observations  deduced 
from  the  facts  stated.  In  two  volumes.  Hartford.  Printed  by 
Hudson   and   Goodwin    1799. 

*  That  is,  we  are  told,  why  epidemics  occur  almost  simultan- 
eously in  America  and  in  Europe;  and  that  throat  diseases  such 
as  anginosa,  angina  maligna,  cynanche  trachealis,  etc.,  are  amongst 
"  those  epidemics  which  belong  to  almost  every  pestilential 
period"  [Webster  II,  p.  68].  Every  epidemic  constitution  ap- 
pears to  begin  with  measles  or  with  influenza.  There  follow  an- 
gina, and  "  pestilental "  fever,  dysentery,  yellow  fever,  plague. 
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popular  opinion  that  measles  and  small-pox  never  originate 
in  the  human  constitution,  without  contagion,  is  according 
to  Webster  (II.,  p.  60)  a  "  palpable  absurdity."  "  The  first 
cases  of  these  diseases  in  every  epidemic  period,  are  always 
generated  in  the  human  body,  without  contagion." 

"  A  series  of  epidemic  diseases,  measles,  influenza, 
affections  of  the  throat,  followed  by  pestilential  fevers, 
appear  generally  to  commence  and  date  their  departure, 
from  some  of  the  great  agitations  of  the  elements.  This 
at  least  has  been  the  case  in  the  four  last  periods  in 
America,  beginning  with  1756 — 57,  1769  and  70,  1782 
and  3,  1788  and  9."     (II,  p.  14.) 

II,  p.  15.  "Slighter  eruptions  and  earthquakes,  which 
are  almost  annual,  seem  to  have  less  effort.  The  fire  of 
the  globe  is  in  perpetual  motion  or  action,  and  to  this  great 
agent,  philosophers  are  agreed,  are  to  be  ascribed  the 
changes  of  seasons,  and  the  generation  of  rain,  hail,  and 
snow.  Its  operations  however  are  not  all  of  them  visible, 
nor  even  perceptible,  until  they  appear  by  their  efforts. 
It  is  probable  that  the  invisible  operations  of  the  electrical 
fluid  produce  more  effects  than  those  which  are  seen  .  .  . 
Hence  catarrh  and  other  epidemics  often  appear,  before 
the  visible  phenomena  of  eruptions  and  earthquakes." 

There  is  "  A  LETTER,  about  a  Good  Managemerd 
under  the  Distemper  of  the  Measles  "  &c.,  without  a  date, 
or  the  author's  name.  It  is  mentioned  by  Dr.  Josiah  Bart- 
lett,  on  p.  2  of  "  a  Dissertation  on  the  Progress  of  medi- 
cal science  in  the  Commonwealth  of  Massachusetts  read  at 
the  annual  meeting  of  the  Massachussetts  Medical  Society, 
June  6,  ISIO,**  who  speaks  of  its  being  "on  the  files" 
of  the  Massachusetts  Historical  Society,  and  leaves  it  to 
be  inferred  that  it  is  in  manuscript.  Dr.  Bartlett  says  that 
it  was  probably  written  during  the  latter  part  of  the  seven- 
teenth century,  and  that  "  it  can  be  viewed  in  no  other 
light,  than  as  an  ancient  curiosity."  Several  writers  of 
medical  history  have  repeated  the  same  statement.  The 
copy  of  the  "  Letter  "  in  the  possession  of  the  Historical 
Society  is  a  small  four-page,  printed  slieet,  and  its  full 
title  is  "  A  LETTER,  about  a  Good  Management  under 

5  Boston.     Printed  by  T.  B.  Wait  &  Co.,  1810. 
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the  Distemper  of  the  Measles,  at  this  time  Spreading  in 
the  Country.  Here  Published  for  the  Benefit  of  the  Poor, 
and  such  as  may  want  the  help  of  Able  Physicians." 

It  bears  the  marks  of  having  been  folded,  and  in  former 
times  might  have  been  spoken  of  as  "  on  the  files."  It  is 
signed  "  Your  Hearty  Friend  and  Servant,"  and  immedi- 
ately below,  the  words  "  Cotton  Mather,  I  guess,  by  the 
Style  "  are  written  in  Dr.  Jeremy  Belknap's  handwriting. 
On  the  authority  of  this  guess  it  has  been,  ascribed  to  Dr. 
Mather;  and  in  the  catalogue  of  ante-revolutionary  pub- 
lications given  in  the  "  Transactions  "  of  the  American 
Antiquarian  Society,  it  has  been  referred  to  the  year  1713 
as  the  date  of  its  appearance,  because  at  that  time  measles 
•)£as  very  prevalent  in  Boston.  An  advertisement,  however, 
in  The  Boston  Evening  Post,  November  12,  1739,  an- 
nounces this  "  Letter  " — with  its  long  title  given  exactly 
— as  "  Just  published,"  which  would  seem  to  fix  the  time 
of  its  appearance.  As  Mather  died  February  13,  1728, 
it  is  evident  that  he  could  not  have  written  it. 


INFLUENZA 

The  descriptions  of  epidemics  of  feverish  catarrhs, 
mostly  of  short  duration  but  wide  extent,  with  great  pros- 
tration but  little  cough,  that  occurred  in  the  years  1647, 
1655,  1660,  1697,  1733,  1737,  1747,  1757,  1761,  1767, 
1772,  1781  and  1789  permit  of  no  doubt  in  regard  to  the 
nature  of  the  ailment,  but  the  reports  do  not  particularly 
accentuate  the  part  infants  and  children  played  in  the 
epidemics.  In  1761  the  disease  was  complicated  with  "  in- 
flammatory fevers  "  and  many  cases  were  fatal.  In  1772 
the  complication  was  with  measles  and  angina,  in  1789  and 
1790  with  measles. 

Influenza  as  it  appeared  in  Philadelphia  in  the  autumn 
of  1789,  in  the  spring  of  1790  and  the  winter  of  1791, 
was  described  in  its  relations  to  children  by  Benjamin 
Rush.  Perspiration,  fever  with  its  objective  and  subjective 
symptoms,  catarrh  of  the  respiratory  organs — occasional 
occurrence  of  nausea  and  vomiting — a  few  cases  of  serious 
diarrhoea — now  and  then  slow  and  feverish  convalescence 
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("  terminated  in  tedious  and  dangerous  typhus,")  and  the 
tendency  to  relapse  are  well  delineated.  During  this  epi- 
demic Rush  inoculated  twenty  children  with  variola,  as 
was  the  practice  before  Jenner's  time,  and  observed  that 
never  before  influenza  had  an  equally  favorable  course.^ 

SCARLET    FEVER 

An  epidemic  of  scarlatina  reigned  in  Philadelphia,  Pa., 
and  in  Salem,  Mass.,  in  and  after  September,  1783,  in 
Charleston,  S.  C,  in  Vermont,  in  New  Hampshire  and  in 
Connecticut  1784.  These  epidemics  lasted  five  years.  It 
broke  out  again  1789 — 91  in  Philadelphia  and  parts  of 
New  Jersey,  and  in  1792,  3  and  4  in  all  the  Northern 
States. 

During  the  years  1789  and  1791  it  was  mild.  Sporadic 
cases  were  always  observed.  "  Scarcely  a  year  passes," 
says  Webster,  "  in  which  sporadic  cases  of  scarlatina,  or 
anginas  of  other  kinds  do  not  appear  in  particular  places ; 
but  they  never  spread  without  some  uncommon  concurrence 
of  causes."  In  his  opinion  the  disease  is  not  contagious 
(he  uses  the  word  "  infectious  ")  ;  its  dissemination  depends 
on  the  extent  and  power  of  the   "  pestilential  principle." 

The  New  York  epidemic  of  1793  was  very  malignant, 
and  was  complicated  with  angina. 

8  In  my  paper  on  the  "  Treatment  of  Influenza  in  Children " 
[The  Medical  News,  Dec.  15th,  1900],  I  referred  to  Goldschmidt, 
who  wrote  in  the  Berlin  Klin.  Woch.  of  1890  and  1891  on  immun- 
ity through  vaccination.  He  reports:  "About  new  year  1890  a 
lady  suffering  from  influenza  landed  in  Madeira  and  disseminated 
the  disease  in  a  short  time.  Two  months  previously  there  had 
been  an  epidemic  of  smallpox,  and  numerous  vaccinations  and 
revaccinations  had  been  performed.  Now  it  so  happened  that  all 
those  who  were  successfully  vaccinated — 112  all  told^ remained 
free  of  influenza.  Of  98  who  were  vaccinated  unsuccessfully,  15 
took  sick."  The  author  concludes  from  his  experience  that  suc- 
cessful vaccination  is  a  prevention  against  influenza.  That  ex- 
perience of  Goldschmidt's  suggests  the  possibility  of  a  future 
sero-therapy  for  influenza  and  its  very  serious  consequences. 

In  the  discussion  following  the  reading  of  my  paper  Dr.  Hol- 
brook  Curtis  referred  to  the  internal  use  of  vaccine  virus  by  him- 
self and  others. 
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The  scarcity  of  direct  material  referring  to  our  subject 
will  justify  a  communication  from  a  foreign  source. 
George  Lord  Bishop  of  Cloyne  reports  on  the  use,  evi- 
dently quite  common  in  America,  of  Tarwater  in  infectious 
diseases,  in  a  book  which  carries  the  title: 

SIRIS: 

A  CHAIN  OF 

Philosophical  Reflexions 

AND 

INQUIRIES. 

Concerning  the  VIRTJJES  of 

TAR  WATER, 

And  divers  other  Subjects  connected  together 

''  and  arising  one  from  another. 

By  G.  L.  B.  O.  C. 
As  we  have  opportunity  let  us  do  good  unto  all  men. 

Gal.  vi.   10.      • 
Hoc  opus,  hoc  studium  parvi  properemus  et  ampli. 

Hor. 

DUBLIN: 

Printed  by  MARGT.   RHAMES, 

For   R.    GUNNE,   Bookseller   in   Capel-street, 

MDCCXLIV. 

He  says: 

1.  In  certain  parts  of  America,  Tar  water  is  made  by 
putting  a  quart  of  cold  water  to  a  quart  of  tar,  and  stirring 
them  well  together  in  a  vessel,  which  is  left  standing  till 
the  tar  sinks  to  the  bottom.  A  glass  of  clear  water  being 
poured  off  for  a  draught  is  replaced  by  the  same  quantity 
of  fresh  water,  the  vessel  being  shaken  and  left  to  stand 
as  before.  And  this  is  repeated  for  every  glass;  so  long 
as  the  tar  continues  to  impregnate  the  water  sufficiently, 
which  will  appear  by  the  smell  and  taste.  But  as  this 
method  produced  tar  water  of  different  degrees  of  strength, 
I  chose  to  make  it  in  the  following  manner.  Pour  a  gallon 
of  cold  water  on  a  quart  of  tar,  and  stir  and  mix  thoroughly 
with  a  ladle  or  flat  stick  for  the  space  of  three  or  four 
minutes,  after  which  the  vessel  must  stand  eight  and  forty 
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hours  that  the  tar  may  have  time  to  subside,  when  the  clear 
water  is  to  be  poured  off  and  kept  for  use,  no  more  being 
made  from  the  same  tar,  which  may  still  serve  for  common 
purposes. 

2.  This  cold  infusion  of  tar  has  been  used  in  some  of 
our  colonies,  as  a  preservative  or  preparative  against  the 
small-pox,  which  foreign  practice  induced  me  to  try  it  in 
my  own  neighborhood,  when  the  small-pox  raged  with 
great  violence.  And  the  trial  fully  answered  my  expecta- 
tion: all  those,  within  my  knowledge,  who  took  the  tar 
water  having  either  escaped  that  distemper,  or  had  it  very 
favorably.  In  one  family  there  was  a  remarkable  in- 
stance of  seven  children,  who  came  all  very  well  through 
the  small-pox,  except  one  young  child  which  could  not  be 
brought  to  drink  tar  water  as  the  rest  had  done. 

DIPHTHERIA 

In  the  New  England  States  diphtheria  ("  cynanche 
trachealis  ")  has  appeared  in  the  seventeenth  century. 
Samuel  Dan  forth,  graduate  of  Harvard  University,  in 
1643,  had  twelve  children.  The  "  next  three  being  at- 
tacked by  the  '  malady  of  bladders  in  the  windpipe,'  in 
December,  1659,  it  pleased  God  to  take  them  all  away  at 
once,  even  in  one  fortnight's  time."  This  happened  at 
Roxbury,  Mass.  (Biographical  sketches  of  graduates  of 
Harvard  University,  etc.  By  John  Langdon  Sibley,  vol. 
I,  Cambridge,  1873,  p.  91-) 

When  the  epidemic  ceased  in  1662  the  legislature  of 
Connecticut  appointed  a  thanksgiving  day. 

This  epidemic  is  undoubtedly  that  which  was  described 
by  Captain  Morton,  of  the  Plymouth  Colony,  in  his  New 
England  memorial.  He  is  quoted  by  Wm.  Douglass  as 
having  mentioned,  not  described,  a  mouth  and  throat  disease 
which  reigned  1650  and  proved  fatal,  in  a  short  time,  in 
many  cases. 

John  Josselyn,  Gent.,  in  "  an  account  of  two  voyages  to 
New  England  made  during  the  years  1638,  1663,"  1674" 

T  Reprinted  1833  in  the  Publications  of  the  Mass.  Histor.  So- 
ciety, 3  series,  3  vol. 
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(Boston,  Wm.  Veazie,  1865,)  writes  as  follows  (p.  141): 
"  also  they  "  (the  English  in  New  England)  "  are  troubled 
with  a  disease  in  the  mouth  and  throat,  which  hath  proved 
mortal  to  some  in  a  very  short  time,  quinsies  and  impos- 
tumations  of  the  almonds,  with  great  distempers  of  cold." 
As  Josselyn  on  his  second  voyage  spent  eight  years  in 
New  England  (principally  in  Maine,)  the  foregoing  must 
point  to  an  epoch  not  later  than  1671,  and  the  manner  in 
which  he  expresses  himself  shows  that  he  does  not  speak 
of  a  recent  invasion,  but  of  a  disease  which  had  been 
common  for  some  time.  I  have  no  proofs  of  epidemics 
during  the  following  decades,  but  the  year  1735  marks  the 
recurrence  of  epidemics.  In  a  "  Compendious  History  of 
New  England  "  by  Dr.  Jedediah  Morse,  D.  D.,  and  Red. 
Elijah  Parish,  Charlestown,  1804,  we  read  with  reference 
to  the  epidemic  of  1735,  that  the  throat  became  swollen  and 
coated  with  white  and  ash-gray  spots,  an  eruption  ap- 
peared on  the  skin;  great  debility  overcame  the  entire  body, 
with  a  marked  tendency  to  putridity.  The  disease  first 
appeared  in  1735,  at  Kingston,  N.  H.  Wm.  Douglass, 
M.  D.  (The  Practical  History  of  a  new  epidemical  Erup- 
tive Miliary  Fever  with  an  angina  ulcusculosa,  which 
prevailed  in  Boston,  New  England,  in  the  years  1735  and 
1736,  Boston  N.  E.  Printed  and  Told  by  Thomas  Fleet, 
at  the  Sign  of  the  Heart  and  Crown  in  Cornhill  1736) 
says  of  this  epidemic:  "  It  was  first  noticed  in  Kingston 
township,  on  the  20th  of  March,  1735,  about  fifty  miles 
eastward  of  Boston.  As  this  was  an  inland  place  of  no 
considerable  trade  or  importance,  it  was  thought  (incor- 
rectly perhaps)  to  be  of  indigenous  origin,  and  not  of 
foreign  importation.  The  first  victim  was  a  child  who 
died  in  three  days ;  and  about  a  week  after  three  children 
were  seized  in  another  family  four  miles  distant;  and  they 
also  died  on  the  third  day.  It  continued  spreading  grad- 
ually, seizing  here  and  there  particular  families,  with  that 
degree  of  violence  that  of  the  first  forty  cases  none  re- 
covered. Some  of  the  patients  died  of  a  sudden  acute 
necrosis,  or  mortification;  but  most  of  them  were  carried 
off  by  a  sympathetic  affection  of  the  fauces,  neck  or  air- 
passages;    or,   by   an   infiltration    and   tumefaction   of   the 
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chops,  and  forepart  of  the  neck,  which  became  so  enlarged 
and  turgid,  as  to  bring  upon  a  level  all  parts  lying  between 
the  chin  and  sternum,  occasioning  a  strangulation  of  the 
patient  in  a  very  short  time.  After  a  few  weeks  it  spread 
from  Kingston  to  the  neighboring  townships,  but  in  a 
milder  form.  No  reasons  could  be  given  for  this  greater 
malignity  in  Kingston,  except,  perhaps,  the  prevalence  of 
damp  places  near  large  ponds,  and  fresh  water,  but 
sluggish  streams,  like  in  those  localities  which  produce  the 
rot  in  sheep.  There  may  also  have  been  bad  medical  treat- 
ment. Its  first  recognized  appearance  in  Boston  was  on 
the  20th  of  August  1735,  in  a  child  .  .  .  who  had  white 
specks  in  the  throat,  and  a  cutaneous  efflorescence.  A  few 
more  .  .  .  were  seized  in  like  manner.  Toward  the  end  of 
September  it  appeared  in  several  parts  of  the  town  of 
Boston,  with  more  decided  complaint  of  soreness  of  the 
throat.  The  tonsils  were  swelled  and  specked;  the  uvula 
was  relaxed;  there  was  slight  fever,  and  an  erysipelas  or 
scarlet  fever  like  efflorescence  on  the  neck,  chest,  and  ex- 
tremities. The  first  alarming  case  was  in  the  beginning 
of  October,  in  a  young  man.  He  had  lately  arrived  from 
Exeter,  to  the  eastward  of  Boston,  where  his  brother  had 
died  of  the  same  illness.  His  symptoms  were  great  pros- 
tration of  strength,  a  single  speck  on  one  of  his  tonsils, 
and  colliquative  sweats  ...  It  increased  during  the  winter 
up  to  the  second  week  in  March,  1736;  when  it  was  at  its 
height,  there  being  twenty-four  burials  in  all,  during  the 
week  (instead  of  nine  or  ten)  .  .  .  The  disease  was  so 
much  milder  in  Boston  than  in  some  of  the  townships  where 
it  first  prevailed  that  many  could  not  be  persuaded  that  it 
was  the  same  disorder  .  .  .  To  the  eastward  of  Boston,  at 
times,  one  in  three  died,  in  other  places  one  in  four,  and 
in  scarce  any  towns,  less  than  one  in  six;  whereas  in  Boston 
not  above  one  in  thirty-five  succumbed."  * 

8  The  same  author  also  mentions  a  slight  fever  with  vesicular 
eruptions  that  disappeared,  unless  prolonged  by  "  cold,"  in  two 
or  three  days.  The  throat  was  not  complained  of,  and  there 
were  no  deaths.  But  there  were  also  many  inflammations  of  the 
throat  and  ulcerations  with  swelling  of  the  throat,  of  "  scrofu- 
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Though  the  mortality  was  not  great,  the  selectmen  of 
Boston  issued  a  proclamation.  Green  °  quotes  it  from 
The  Boston  Weekly  News-Letter  for  April  29,  1736: 

"  The  Select-Men  of  the  Town  of  Boston,  in  order  to  in- 
form the  Trading  Part  of  our  neighbouring  Colonies,  con- 
cerning the  state  of  the  present  prevailing  Distemper  in 
this  Place,  did  desire  a  Meeting  of  as  many  of  the  Practi- 
tioners in  Physick  as  could  then  be  conveniently  obtained. 
The  Practitioners  being  accordingly  met,  did  unanimously 
agree  to  the  following  Articles: 

1.  That  upon  the  first  appearance  of  this  ■  Illness  in 
Boston  the  Select-Men  did  advise  with  the  Practitioners ; 
but  they  at  that  time  having  not  had  opportunities  of  ob- 
i^rving  the  Progress  of  the  Distemper,  it  was  thought  ad- 
visable (until  further  Experience)  to  shut  up  that  Person 
who  was  supposed  to  have  received  it  in  Exeter  to  the  East- 
ward, upon  his  death  the  Watch  was  soon  removed,  but  no 
Infection  was  observed  to  spread  or  catch  in  that  Quarter 
of  the  Town;  therefore,  no  Watches  were  appointed  in  the 
other  Parts  of  the  Town  where  it  afterwards  appeared,  the 
Practitioners  judging  it  to  proceed  from  some  occult 
Quality  in  the  Air,  and  not  from  any  observable  Infection 
communicated  by  Persons  or  Goods, 

2.  The  Practitioners  and  their  Families  have  not  been 
seized  with  this  Distemper  in  a  more  remarkable  manner 
(and  as  it  happened  not  so  much)  than  other  Families  in 
Town,  even  than  those  Families  who  live  in  solitary  Parts 
thereof. 

3.  As  to  the  Mortality  or  Malignity  of  this  Distemper, 
all  whom  it  may  concern  are  referred  to  the  Boston  Weekly 
Journal  of  Burials ;  by  the  Burials  it  is  notorious,  that 
scarce  any  Distemper,  even  the  most  favorable  which  has 

lous,  scorbutic,  or  psoric  origin."  Vesicatory  blisters  became 
gangrenous,  the  fever  was  high,  and  many  patients  died.  What 
we  now  know  would  justify  in  diagnosticating  these  cases  as  be- 
longing to  the  epidemic  of  his  angina  maligna  ulcusculosa. 

9  History  of  Medicine  in  Massachusetts,  by  Samuel  Abbott 
Green,  M.  D.,  a  centennial  address  delivered  in  the  Sanders  Thea- 
tre, at  Cambridge,  June  7,  1881,  before  the  Massachusetts  Medical 
Society,  Groton,  1881. 
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at  any  Time  prevailed  so   generally,  has  produced   fewer 
Deaths. 

4i.  As  formerly,  so  now  again  after  many  Months  Ob- 
servation, we  conclude,  That  the  present  prevailing  Dis- 
temper appears  to  us  to  proceed  from  some  Affection  of  the 
Air,  and  not  from  any  personal  Infection  received  from  the 
Sick,  or  Goods  in  their  neighborhood. 

"Nathaniel  Williams. 

William  Douglass. 

John  Cutler. 

Hugh  Kennedy. 

William  Davis. 

Thomas  Bulfinch." 

The  disease  was  commonly  known  as  the  "  Throat  Dis- 
temper," and  according  to  Webster  ^°  this  epidemic  began, 
as  has  been  stated  before,  in  the  town  of  Kingston,  New 
Hampshire.  Three  months  after  its  first  appearance  in 
that  town  the  disease  appeared  at  Exeter,  six  miles  distant, 
and  one  month  later  had  become  prevalent  in  Boston.  The 
epidemic  extended  its  area,  and  gradually  the  disease  broke 
out  in  Connecticut,  New  York,  and  New  Jersey. 

Wickes  ^^  quotes  two  notices  regarding  this  outbreak 
from  Zenger's  Weekly,  of  New  York.  The  first  is  dated 
February  9,  1735 — 36: 

"  Throat  Distemper:  We  are  informed  that  at  Cross- 
wicks  in  West  Jersey,  divers  persons  have  lately  died  with 
a  Distemper  in  the  throat,  and  that  Distemper  prevails 
there.  We  are  therefore  desired  to  publish  the  following 
remedy  (which  has  proved  successful)  for  the  advantages 
of  those  who  may  hereafter  be  visited  with  the  like  Dis- 
temper: Take  some  Honey  and  the  sharp>est  Vinegar  with 
Allum  dissolved  therein,  and  let  the  patients  often  gargle 
it  in  their  throats;  or  if  they  be  children,  then  take  a 
feather  and  dip  it  in  said  liquor,  and  so  wash  their  throats." 

At  that  time  the  following  pamphlet  appeared  first: 

10  Epidemics  and  Pestilential  Diseases. 

11  History  of  Medicine  in  New  Jersey. 
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Two     SERMONS, 

On  Occasion  of  the 

Fatal  Distemper. 

Which  prevail'd  in  sundry  Towns  within 

the   Province   of  New-Hampshire. 

By  JABEZ  FITCH, 

Minister  of  the  Gospel  at  Portsmouth. 

Hos.  6.  I. 

Come  and  let  us  return  unto  the  Lord,  for  He  hath'  torn, 

and  He   will  Heal   us;  He   hath  smitten, 

and  He   will  hind  us  up. 

BOSTON: 

Printed  for  ELEAZER  RUSSEL  in  Portsmouth. 

1736. 

r- 

"  The  brief  Sermons  here  emitted,  were  preached  last 
Winter,  on  Occasion  of  the  fatal  Distemper  in  the  Throat, 
that  then  prevailed  in  sundry  Towns,  and  that  Distemper 
having  since  spread  into  other  Parts,  and  it  remaining  still 
in  some  measure  where  it  first  began;  I  thought  that  the 
publishing  of  these  plain  Discourses  (such  as  they  are") 
might  possibly  be  useful  to  some  Persons  -under  their 
present  distressing  Circumstances,  and  might  serve  to  keep 
up  the  Memory  of  that  awful  Calamity  which  ought  nevei 
to  be  forgotten  and  excite  us  to  a  due  Improvement  thereof : 
That  these  good  Ends  may  be  attained,  is  my  hearty  Prayer, 

Portsmouth,   August     13,    1736.  Jabez   Fitch." 

Second : 

Advertisement 
Just  Published 
"An  Account  of  the  Numbers  that  have  died  of  the  Dis- 
temper in  the  Throat,  within  the  Province  New-Hampshire, 
with  some  Reflections  thereon.     Sold  by  Eleazer  Russel  in 
Portsmouth,  and  Daniel  Henchman  in  Boston." 

Dr.  Thacher,  in  his  account  of  Douglass  in  the  Ameri- 
can Medical  Biography  ^^  calls  it  angina  maligna,  which 
is  a  generic  term,  and  includes  any  inflammatory  aff'ection 

12  American  Medical  Biography:  or  memors  of  Eminent  physi- 
cians who  have  Flourished  in  America.    To  which  is  prefaced  a 
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of  the  throat  or  fauces,  such  as  quinsy,  malignant  sore- 
throat,  croup,  or  mumps.  It  has  been  considered  also  to 
be  scarlatina;  but  the  description  leaves  but  little  doubt  in 
my  mind  that  the  diagnosis  at  the  present  time  would  be 
diphtheria.  Dr.  Douglass's  essay  was  republished  in  the 
New  England  Journal  of  Medicine  and  Surgery  ^' 
(Boston,  1825),  with  an  editorial  note  that  "  it  has  been 
pronounced  by  competent  judges  one  of  the  best  works 
extant  upon  the  subject  of  which  it  treats."  (XIV.  1 — 13.) 

The  disease  cannot  have  remained  so  mild  for  any  length 
of  time  in  Boston,  for  on  August  5th,  1740,  the  preface  to 
the  letter  of  I.  Dickinson,  A.  M.,  dated  at  Cambridge, 
speaks  of  the  "  most  malignant  disease  which  had  raged 
for  a  long  time  in  the  place  where  he  lives,  and  which  had 
commenced  its  fatal  progress  in  these  parts,"  and  of  the 
"  fresh  alarm  by  a  return  of  that  astonishing  distemper 
among  us."  The  letter  was  written  in  1738,  and  published 
two  years  afterward,  under  the  title  of:  "  Observations  on 
that  terrible  disease,  vulgarly  called  the  Throat  Distemper, 
with  advices  as  to  the  method  of  cure,  in  a  letter  to  a 
friend.  By  I.  Dickinson,  A.  M.  Boston.  Printed  and 
sold  by  S.  Kneeland  and  T.  Green,  in  Queen  Street,  over 
against  the  Prison.     1740." 

The  clergyman  to  whose  observations  and  industry  we 
owe  this  short  letter  appears  to  have  seen  most  of  the 
forms  of  diphtheria.     He  describes  cases  which: 

1.  "  Begin  with  a  shivering,  a  chill,  or  with  stretching 
or  yawning,  which  is  quickly  succeeded  with  a  sore  throat, 
a  tumefaction  of  the  tonsils,  uvula  and  epiglottis,  and 
sometimes  of  the  jaws,  and  even  of  the  whole  throat  and 
neck.  From  the  second  to  the  fourth  day  there  may  be 
a  miliary  eruption,  in  some  exactly  resembling  the  measles, 
in  others  more  like  the  scarlet  fever,  in  others  like  the 
confluent  small-pox."  This  form  proved  fatal  but  seldom. 

succinct  history  of  Medical  Science  in  the  United  States  from  the 
first  Sixternal  of  the  Country.  By  James  Thacher  M.  D.  Two 
Volumes  in  Ch.  Boston,  Richardson  &  Lord  and  Coltons  &  Bar- 
nard, 1828. 

IS  Reprinted  in  New  England  Journal  of  Medicine  and  Sur- 
gery, XIV,  Boston  1825. 
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2.  "  It  frequently  begins  with  a  slight  indisposition, 
much  resembling  an  ordinary  cold,  with  a  listless  habit, 
a  slow  and  scarce  discernible  fever,  some  soreness  of  the 
throat  and  tumefaction  of  the  tonsils ;  and  perhaps  a 
running  of  the  nose,  the  countenance  pale,  and  the  eyes 
dull  and  heavy.  Sometimes  vehement  sickness  of  the 
stomach,  a  perpetual  vomiting;  and  sometimes  by  ejecting 
of  black  or  rusty  and  fetid  matter,  having  scales  like  bran 
mixed  with  it,  which  is  a  certain  index  of  a  fatal  mortifica- 
tion. When  the  lungs  are  thus  affected,  ■  the  patient  is 
first  afflicted  with  a  dry,  hollow  cough,  which  is  quickly 
succeeded  with  an  extraordinary  hoarseness,  and  total  loss 
of  the  voice,  with  the  most  distressing  asthmatic  symptoms 

^nd  difficulty  of  breathing,  under  which  the  poor  miserable 
creature  struggles,  until  released  by  a  perfect  suffocation, 
or  stoppage  of  the  breath.  .  .  .  Comparatively  few  re- 
covered .  .  .  Some  expectorated  incredible  quantities  of  a 
tough  whitish  slough  from  their  lungs  ...  I  have  seen 
large  pieces  of  this  crust,  several  inches  long  and  near  an 
inch  broad,  torn  from  the  lungs  by  the  vehemence  of  the 
cough." 

3.  It  sometimes  appears  in  the  form  of  an  erysipelas, 
in  some  with  all  the  terrible  symptoms  above  described,  in 
some  with  none  of  them. 

4.  In  external  ulcers  all  over  the  body. 

5.  In  glandular  swellings  with  favorable  result  only 
when  they  undergo  suppuration,  and  lastly  as  sudden  or- 
thopnoea,  which  proves  fatal  in  from  one  to  three  days. 
It  shows  its  peculiar  character  by  the  presence  of  the 
"  crustula  in  the  throat,  which  determines  it  to  be  a  sprout 
from  the  same  root  with  the  symptoms  described  above." 

The  treatment  of  the  Reverend  is  a  singularly  rational 
one;  moderate  temperature,  disinfectant  applications, 
warm  poultices  to  swollen  glands,  but  moderate  purgation, 
and  mild  stimulants,  all  of  them  in  the  compound  mixtures 
of  his  time,  form  his  armamentarium.  He  adds  that  there 
is  no  security  against  a  second  attack;  he  has  seen  it  four 
times  in  a  patient  in  one  year,  the  last  proving  fatal,  and 
known  numbers  that  have  passed  through  it  in  the  eruptive 
form  in  the  summer  season,  "  that  have  died  with  it  the  suc- 
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ceeding  fall  or  winter,  though  I  have  never  seen  any  one 
upon  whom  the  eruptions  could  be  brought  out  more  than 
once." 

From  the  diary  of  David  Hall,  D.  D.,  April  6,  1741,  I 
take  the  following: 

"  Nineteen  persons  have  died  with  the  lung  fever:  many 
more  of  the  throat  distemper;  no  less  than  five  in  one  fam- 
ily. God's  hand  is  upon  old  and  young,  especially  upon 
my  people."  This  is  found  on  p.  59  of  History  of  the 
Town  of  Sutton,  Massachusetts,  from  1704  to  1876,  in- 
cluding Grafton  until  1735;  Millbury  until  1813;  and  parts 
of  Northbridge,  Upton  and  Auburn,  compiled  by  Rev.  Wil- 
liam Benedict,  A.  M.,  and  Rev.  Heram  a  Tracy,  Worcester, 
(Mass.),    1878." 

According  to  Dr.  Cadwaladar  Colden,  in  a  letter  written 
1753  to  Dr.  Fothergill  ^^  (printed  in  vol.  1st  of  the  London 
Med.  Observations  and  Inquiries,  pp.  211-225),  the  "  throat 
distemper "  spread  from  Kingston  gradually  westward, 
so  that  it  did  not  reach  the  Hudson  river  until  near  two 
years  afterwards.  It  continued  some  time  on  the  east  side 
of  the  river,  before  it  passed  to  the  west,  and  appeared 
first  in  those  places  to  which  the  people  of  New  England 
chiefly  resorted  for  trade,  and  in  places  through  wliich  they 
travelled.  It  continued  to  move  westerly,  till  it  probably 
spread  over  all  the  British  Colonies  on  the  continent.  Dr. 
Colden's  description  resembles  that  of  Dr.  Douglass.  A 
few  of  the  points  emphasized  by  him  are  the  following: 
Though  the  disease  was  evidently  propagated  by  contagion, 
yet   children   and   young   j>eople   only   were   subject   to   it, 

!•*  In  a  letter  from  Dr.  Elsworth  Eliot,  to  whose  watchfulness  I 
owe  this  reference,  he  adds:  the  town  of  Sutton  is  42  miles  South 
West  from  Boston. 

16  John  Fothergill  of  London  wrote  1748  "  an  account  of  the 
sore  throat  attended  with  ulcers;  a  disease  which  hath  of  late 
years  appeared  in  this  City,  and  the  parts  adjacent."  London. 
Printed  for  C.  Davis,  over-against  Gray's  Jun-gate,  Holborn 
MDCCXLVllI  on  p.  61  he  says:  "  a  cordial,  alexipharmac, 
warm  Regimen  has  been  found  by  Experience  to  be  of  the  most 
use  in  such  Cases ;  and  Bleeding,  Turging,  Antiphlogistics,  liber- 
ally employed,  either  retard,  or  wholly  prevent  these  Discharges." 
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with  the  exception  of  a  few.  A  very  few  aged  people  who 
were  taken  died.  It  did  not  spread  equally  to  all  places 
that  were  proportionately  exposed  to  the  infection.  The 
poorest  sort  of  people  were  more  liable  to  it,  and  they  who 
lived  on  low  and  wet  grounds  and  on  poor  scorbutic  diet. 
In  some  places,  only  a  few  persons  or  families  were  seized; 
while  in  others  all  escaped.  In  some  families  it  passed  like 
a  plague  through  all  their  children;  in  others,  only  one  or 
two  were  seized.  Some  were  attacked  at  a  great  distance. 
Some  had  it  mildly,  while  others  in  the  same  place  and  at 
the  same  time  had  it  most  violently  ...  "  Many  have 
not  been  confined  to  their  beds,  but  have  walked  about  the 
room,  till  within  an  hour  or  two  of  their  death.  And  the 
complaint  has  often  appeared  in  no  way  dangerous,  at 
first,  to  the  attendants,  till  the  sick  were  almost  in  the  last 
agonies,  though  the  patients  themselves  are  generally  de- 
jected and  apprehensive.  When  the  surfaces  of  the  ton- 
sils, after  the  sloughs  were  cast  off,  appeared  of  a  very 
fiery-red  color,  there  was  some,  or  even  greater  danger; 
but  when  they  were  covered  with  a  black  crust  it  was  often 
a  fatal  omen,  as  also  where  hemorrhages  followed  any 
slight  scratch  ...  When  the  disease  first  appeared,  it 
was  treated  in  the  usual  way  for  a  common  angina,  and 
no  plague  was  more  destructive  .  .  .  The  orifices  made  by 
the  lancet  in  bleeding,  and  the  adjacent  parts  were  apt  to 
become  diseased.  So  likewise,  the  places  where  blisters 
were  applied.  The  ichor  which  issued  from  them  corroded 
the  parts  upon  which  it  flowed,  and  even  slight  scratches 
became  as  it  were  mortified  ...  A  girl  about  ten  years 
of  age,  while  the  throat  distemper  was  prevailing,  had 
sores  on  her  private  parts  like  those  on  the  tonsils  of  others, 
but  no  symptom  of  the  disorder  appeared  in  her  throat." 

A  letter  dated  Philadelphia  June  l6th,  1769,  "To  the 
Editor  of  the  American  Magazine  with  the  title:  Obser- 
vations on  the  angina  maligna  or  the  putrid  and  ulcerous 
sore  throat  with  a  method  of  treating  it.  By  a  lover  of 
Pennsylvania,  Philadelphia,  Printed  by  William  and 
Thomas  Bradform  at  the  London  CofFee-House  MDCCLX- 
IX,"  refers  to  the  epidemic  which  prevailed  during  and 
since    1746   amongst   children    up   to   the   age   of   puberty. 
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The  main  symptoms  were  those  of  oppression,  faintness, 
drowsiness  and  general  putridity  with  a  full,  or  quick,  or 
sinking  pulse.  The  author  declares  the  disease  as  "  almost 
pestilential."  No  attempt  should  be  made  at  abating  in- 
flammation by  bleeding  and  purging.  "  Emetics  "  are 
better.  The  primae  viae  must  be  cleansed  and  the  powers 
of  life  should  be  supported  by  diaphoretics,  and  subacid 
and  camphorated  cordials.  Antiseptics  should  be  given 
such  as  back  or  back  with  rhabarbe,  also  a  few  grains  of 
calomel.  Blisters  should  be  avoided  in  the  beginning,  but 
towards  convalescence  acts  as  stimulants.  Of  an  infusion 
of  gum.  myrrh  in  l6  parts  of  vinegar  a  teaspoonful  is 
given  in  barley  water.  Externally  warm  vinegar  is  used, 
and  hot  steam  of  vinegar  with  stimulating  herbs  are  em- 
ployed for  inhalation  mainly  in  the  gangrenous  cases. 

The  letter  is  attributed  to  Benjamin  Rush. 

The  wide-spread  epidemic  does  not  appear  to  have  abated 
much  after  this  time.  For,  in  his  first  letter  to  Mr.  Hugh 
Gaine,  of  New  York,  dated  Jamaica,  Long  Island,  in  the 
Province  of  New  York,  Oct.  28th,  1769  (reprinted  in  the 
"  Medical  Repository  and  Review  of  American  Publica- 
tions on  Medicine  Surgery  and  the  Auxiliary  Branches  of 
Philosophy.  Conducted  by  Samuel  L.  Mitchill  and  J.  R. 
S.  E.  and  Edward  Miller,  M.D.,"  Vol.  V.,  New  York, 
1802,  p.  97),  Dr.  Jacob  Ogden  ^^  refers  to  the  "  distressed 
condition  of  the  people  in  Boston  and  Oxford,  occasioned 
by  the  fatal  effects  of  the  malignant  sore  throat  distemper." 
He  also  refers  to  the  prevalence  of  the  disease  in  his 
neighborhood.  The  symptomatology  contained  in  his  sec- 
ond letter,  dated  Jamaica,  Sept.  14th,  1774,  (reprinted 
Med.  Repos.  V.  1801,  p.  101)  contains  briefly,  a  recapitu- 
lation of  the  excellent  description,  mainly  of  the  milder 
forms,  as  given  by  Douglass,  while  the  first  is  given  up  to 
treatment  alone.  Calomel  ("  incredible  quantity  of  Mer- 
cury ")  and  a  compound  mixture  containing  Seneka  (Poly- 
gala  s.)  are  highly  recommended.  Seneka  was,  credit  not 
being  given,  claimed  as  the  sufficient  remedy  in  diphtheria 
"  without   any   other   medicine — the   use   of   mercury   may, 

16  Printed  in  an  almanac  "  second  fall  month  Ortobo  "  1674. 
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however,  sometimes,  as  in  the  symptomatic  kind,  be  neces- 
sary " — by  John  Archer  Jr.,  in  "  an  inaugural  disserta- 
tion on  cynanche  tra'^healis,  commonly  called  croup  or 
hives,"  Philadelphia,  1798,  p.  46,  and  "  on  the  use  of  the 
Radix  Seneka  in  the  cure  of  Croup.  Letter  to  B.  S.  Bar- 
ton, M.D."  Med.  Repos.,  I.,  p.  120,  1798,  and  II.,  1799, 
p.  27.  In  connection  with  the  above,  a  few  sentences  will 
be  of  interest  as  showing  the  tendency  to  disinfecting  treat- 
ment on  the  part  of  the  old  practitioner.  (Ogden  ^^.)  "  De- 
tergent gargarisms,  or  injections,  are  of  service  when  the 
patient  is  of  an  age  capable  of  using  them.  The  air  of  the 
room  where  the  sick  lie  might  also  with  advantage  be  con- 
tinually impregnated  with  the  steam  of  vinegar.  Sea-coal 
might  be  burnt  in  the  winter  instead  of  other  fuel;  and, 
iff  the  summer,  the  room  might  be  fumigated  with  myrrh, 
rosin,  and  sulphur,  strewed  on  burning  coal  often  in  a 
day.  These  fumes,  if  diligently  persisted  in,  would,  it  is 
more  than  probable,  not  only  much  benefit  the  sick,  but 
be  the  best  means  of  preventing  the  infection  from  spread- 
ing in  the  family."     (Med.  Repos.,  V.,  1802,  p.  103.) 

Samuel  Bard's  brilliant  little  book  appeared  under  the 
following  title :  "  An  Inquiry  into  the  Nature,  Cause  and 
Cure  of  the  angina  suffocation,  or,  throat  distemper,  as  it 
is  commonly  called  by  the  Inhabitants  of  this  City  and 
Colony.  By  Samuel  Bard  M.D.  and  Professor  of  Medi- 
cine in  Kings  College  New  York. 

Is  recte  curaturus  quem  prima  origo  causae  non  fefellerit. 
Celsus. 

New  York.  Printed  by  S.  Inslee,  and  A.  Tar,  at  the 
New  Printing  Office  in  Beaver  Street  MDCCLXXI." 

Bard's  article  is  among  the  calmest,  wisest,  and  most 
accurate  that  has  ever  been  written  on  diphtheria,  both  be- 
fore and  since  his  time.^^  While  his  style  is  classical  in 
its  simplicity,  his  observation  is  astonishingly  correct,  and 
his  conclusions  as  to  the  actual  identity  of  all  the  diph- 
theritic processes  in  the  most  various  clinical  symptoms 
unimpeachable  this  very  day.     His  description  of  the  vari- 

17  He  died  fifty-nine  years  old,  1780. 

18  John  C.  Peters  in  West  Virginia  Med.  Stud.,  Aug.,  1876. 
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ous  forms  of  pharyngeal  diphtheria  is  painfully  good,  his 
observations  on  cutaneous  diphtheria  very  accurate,  his  few 
dissections  well  recorded,  particularly  when  he  speaks 
of  tracheal  and  tracheo-laryngeal  diphtheria,  and  his  his- 
torical reviews  very  judicious  indeed.  "  Upon  the  whole, 
I  am  led  to  conclude  that  the  morbus  strangulatorius  of 
the  Italians,  the  croup  of  Dr.  Home,  the  malignant  ulcerous 
sore-throat  of  Huxham  and  Fothergill,  and  the  disease  I 
have  described,  by  Dr.  Douglass,  of  Boston,  however  they 
may  differ  in  symptoms,  do  all  bear  an  essential  affinity 
and  relation  to  each  other;  or  are  apt  to  run  into  each 
other,  and,  in  fact,  arise  from  the  same  leven.  The  disease 
I  have  described  appeared  evidently  to  be  of  an  infectious 
nature,  and  being  drawn  in  by  the  breath  of  a  healthy 
child,  irritated  the  glands  of  the  throat  and  wind-pipe.  The 
infection  did  not  seem  to  depend  so  much  on  any  prevailing 
disposition  of  the  air,  as  upon  effluvia  received  from  the 
breath  of  infected  persons.  This  will  account  why  the  dis- 
order sometimes  went  through  a  whole  family,  and  yet  did 
not  affect  the  next-door  neighbors.  Here  we  learn  a  use- 
ful lesson,  viz. :  to  remove  young  children  as  soon  as  any 
one  of  them  is  taken  with  the  disease,  by  which  many  lives 
have  been  saved  and  may  again  be  preserved." 

The  influence  which  he  might  have  exercised  in  shaping 
the  professional  opinion  on  the  nature  of  the  disease  did 
not  make  itself  felt,  partly  because  of  the  classical  modesty 
of  the  New  York  physician,  and  partly  because  of  his  re- 
moteness from  the  centres  of  European  learning. 

Chalmer  ^*  observed  a  complication  of  diphtheria  with 
measles  and  scarlatina  in  South  Carolina.  Evidently  the 
character  of  this  epidemic  was  very  malignant,  for  chills, 
foetor  from  mouth  and  nose,  extensive  membranes,  cutaneous 
diphtheria  before  and  during  desquamation,  large  lym- 
phoide  swellings,  gangraene,  delirium,  and  frequent  deaths 
were  observed.  It  appears  that  antiphlogistic  treatment 
was  soon  given  up.  Purgatives  and  vesicatories  were  rec- 
ommended, and  antiseptic  treatments  became  necessary. 

"  A  letter  from  Peter  Middleton,  M.D.,  to  Mr.  Richard 

18  In  a  book  to  be  quoted  below. 
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Bailey  on  the  croup,"  dated  New  York,  Nov.  20th,  1780, 
which  had  become  absolutely  rare  for  some  time,  and  was 
reprinted,  therefore,  in  the  Med.  Reposf.,  Third  Hexade, 
Vol.  II,  N.  Y.,  1811,  p.  347,  contains  Dr.  Middleton's 
views  on  the  nature  of  the  prevailing  illness.  He  was 
a  Scotchman,  who  emigrated  to  the  colony  in  17.'52,  and 
coincided  with  Home's  views  on  croup.  He  insists  upon 
having  met  with  local  membranous  croup  only,  though  he 
does  not  "  presume  to  say  that  it  never  is  complicated  with 
the  malignant  sore-throat,"  and  asserts  to  have  been  very 
successful  with  jugular  venesections,  blisters  over  the  throat 
and  evacuants.  He  reports  cases  and  autopsies  observed 
since  1752. 

Home  ^°  tried  to  draw  a  distinct  line  between  the  pseudo- 
membranous and  the  gangrenous  affections,  and  endeav- 
ored, to  his  utmost,  to  convince  his  colleagues  that  croup 
and  angina  maligna  were  two  distinct  diseases,  notwithstand- 
ing all  that  had  been  uttered  since  the  time  of  Aretaeus  to 
prove  their  identity.  No  matter  however  in  what  way  he  tried 
to  explain  the  false  membranes — he  looked  upon  them  as 
aggregations  of  mucus — ^he  found  them,  and  gave  an  accu- 
rate description  thereof.     He  sought  for  it  exclusively  in 

20  An  inquiry  into  the  Nature,  Cause,  and'  Cure  of  the  Croup. 
By  Francis  Home  M.  D.  This  Majesty's  Physician,  and  Fellow 
of  the  Royal  College  of  Physicians  in  Edinburgh.  Edinburgh, 
Printed  for  A.  Vincald  and  J.  Bell,  MDCCLXV.  [Price  one 
shilling.] 

On  p.  59  he  says: 

"  To  effectuate  a  solution  of  the  morbid  membrane,  after  it  is 
once  completely  formed  and  consolidated,  seems  to  me  impossible 
by  any  internal  or  external  medicine  that  1  know.  To  effectuate 
its  expulsion  appears  equally  impossible.  We  have  then,  no 
method  remaining  to  save  the  patient's  life,  but  that  of  extrac- 
tion. That  cannot  be  done  thro'  the  glottis.  When  the  case  is 
desperate,  may  we  not  try  hroiichotomy?  I  can  see  no  weighty 
objection  to  that  operation,  as  the  membrane  can  be  so  easily  got 
at,  and  is  very  loose.  Many  a  more  hazardous  operation  is  dailj' 
performed.  I  would  propose  however,  that  it  shouM  be  first  tried 
on  a  dead  subject,  that  we  may  proceed  with  all  manner  of  con- 
tained assistance.  But  something  ought  to  be  tried  in  their  dan- 
gerous situation." 
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the  respiratory  tract,  and  disregarded  any  connection  be- 
tween it  and  the  false  membrane  found  in  the  pharynx. 
From  the  facts  known  to  him  his  reasoning  was  conclusive, 
and  the  appreciation  of  the  danger  connected  with  the 
morbid  process  and  his  remedial  suggestions  are  very 
creditable. 

Dr.  Richard  Bailey's  letter  to  Dr.  William  Hunter,-^  of 
London,  written  and  published  about  the  year  1781,  shared 
the  fate  of  Dr.  Middleton's  pamphlet.  It  got  scarce,  and 
at  last  lost,  so  that  only  a  part  of  it  could  be  reproduced 
in  the  Med.  Repos.  of  1809,  Second  Hexade,  Vol.  VI,  p. 
331,  while  the  then  lost  part  was  supplied  in  that  of  1811, 
Third  Hexade,  Vol.  II.,  p.  345.  While  Dr.  Middleton 
denies  having  seen  the  throat  distemper  with  his  cases  of 
croup.  Dr.  Bailey  describes  the  same  class  of  cases  with  the 
exact  symptoms  of  pharyngeal  diphtheria.  The  main  symp- 
toms were,  however,  with  him  also  those  of  local  obstruc- 
tion and  suffocation  of  "  angina  trachealis.'"  He  consid- 
ers it  as  "  an  inflammatory  disease,  the  treatment  of  which 
must  vary  in  every  degree  according  to  its  violence;  and 
though  the  common  antiphlogistic  treatment  will  in  some 
cases  relieve,  if  early  applied,  yet  the  most  desperate  may 
yield  to  repeated  bleedings  ad  deliquium  from  the  jugulars, 
the  free  use  of  tartar  emitic  and  other  evacuants,  with  a 
large  blister  covering  the  larynx  and  aspera  arteria,  while 
the  mucus  filling  up  the  ramifications  of  the  bronchia  may  be 
emptied  by  the  action  of  vomiting." 

Towards  the  end  of  the  century,  Noah  Webster  reports 
epidemics  of  measles  and  malignant  angina  which  spread 
simultaneously  over  all  the  colonies.  Almost  all  the  chil- 
dren that  were  taken  died;  many  of  them  of  strangulation. 

21  Cases  of  Angina  Trachealis,  with  the  Mode  of  Cure,  in  a 
letter  to  William  Hunter  M.  D.  etc.  etc.  by  Richard  Bailey,  Sur- 
geon. To  which  is  added,  a  letter  from  Peter  Middleton  M.  D. 
to  the  author, 

Si  quid  novisti  rectius  istis 
Candidas  imperii;  si  non,  his  utere  mecura. 

Hor.  Epist. 
New    York     1781.     Printed    by    H.    Galne,    in    Hanover-Square 
Mt)CCLXXXI. 
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This  epidemic  was  followed  by  one  of  dysentery  which 
would  often  destroy  the  sick  on  the  third  day.  It  was 
worst  in  Connecticut  (New  Haven  and  East  Haven)  and  in 
Massachusetts   (Salem). 

He  also  tells  the  story  of  an  elderly  lady  in  New  Haven, 
from  whom  he  learned  that  those  who  recovered  of  the 
throat  distemper,  suffered  from  throat  disease  all  their 
lives,  and  that  few  of  them  lived  to  an  old  age.  A  gentle- 
man who  lived  in  1799  when  Webster  wrote,  informed  him 
that  he  never  recovered  entirely. 

One  of  the  productions  of  the  eighteenth  century  is  a 
book  of  69  pages  by  Charles  Caldwell.  It  is  entitled:  An 
attempt  to  establish  the  Original  Sameness  of  Three  Phe- 
nomena of  Fever  (principally  confined  to  infants  and  chil- 
dfen^  described  by  medical  writers  under  the  several 
Names  of  Hydrocephalus  internus,  Cynanche  Trachealis 
and  Diarrhea  Infantum.  By  Charles  Caldrvell,  Fellow  of 
the  College  of  Physicians  of  Philadelphia,  etc.,  Philadel- 
phia, Printed  by  Thomas  Dobson,  at  the  Stone-House,  no. 
41,  Seventy  Second  Street  1796.  The  author's  theory  and 
practice  are  completely  influenced  by  Brownianism,  which 
was  little  thought  of  in  the  country  where  it  originated 
(Great  Britain),  more  in  Germany,  and  very  much,  for 
a  brief  period,  in  America.  The  three  diseases  named  on 
the  title  page  are  considered  as  "  the  genuine  and  de- 
structive offspring  of  arterial  action,  morbid  in  its  nature, 
excessive  in  its  violence,  and  by  causes  of  peculiar  tend- 
ency determined  to  the  encephalon,  the  trachea,  or  the 
intestines." 

The  alleged  foundations  of  his  theory  are  as  follows: 

1.  All  those  diseases  are  originally  general,  and  not 
local. 

2.  In  all  his  cases  a  general  fever  was  the  first  symptom. 

3.  They  are  principally  met  amongst  children  of  the 
same  age  and  of  similar  constitution,  in  the  same  season, 
in  the  same  situations,  and  appear  to  be  brought  on  by  the 
operation  of  the  same  remote  and  exciting  causes. 

4.  These  diseases  appear  to  be  capable  of  reciproxe  alter- 
nation. 

5.  The  morbid  processes  by  which  these  local  diseases  are 
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immediately  effected  are  doubtless  of  a  nature  truly  evacu- 
ant.  All  evacuations  evidently  produce  on  the  system  effects 
unequivocally  sedative,  but  all  sedatives  certainly  operate 
to  the  prevention  or  removal,  and  never  to  the  production 
of  general  fever. 

6.  No  morbid  and  preternatural  discharge  of  any  fluid 
from  small  vessels  of  the  system  is  of  long  and  dangerous 
duration,  unless  such  discharge  be  kept  up  by  the  impetus 
of  the  blood  subjected  to  a  certain  degree  of  febrile  action. 

7.  The  treatment  of  the  three  diseases  is  the  same  and 
yields  the  same  result. 

The  indications  for  treatment  are 

1.  to  avoid  external  and  internal  irritation, 

2.  to  diminish  the  internal  irritants  to  whose  effect  the 
organism  is  always  subject. 

The  treatment,  therefore,  consists  in  rest,  cool  temperature, 
mild  diet,  acidulated  beverages — bleeding  once  or  more, 
purgatives,  diaphoretics,  diuretics  and  sialogoques.  The 
last  evacuant  according  to  Caldwell  is  cold;  it  diminishes 
the  heat  of  fever. 

The  membrane  Caldwell  describes  in  these  words: 

(p.  39)  "  Whether  the  preternatural  membrane  be  pro- 
duced by  the  immediate  action  of  the  mucous  follicles  of  the 
part  ("  the  aspera  arteria  "  ^  trachea),  or  by  minute  arte- 
rial extracties  which,  during  health,  exhale  a  more  attenu- 
ated fluid,  is  a  controversial  point  on  which  I  do  not  mean 
to  hazard  an  opinion." 

The  pamphlet  is  written  with  great  self-sufficiency  and 
arrogance,  and  contains  fierce  attacks  on  Benjamin  Rush.  I 
have  quoted  extensively  so  that  you  may  have  an  opportunity 
to  congratulate  American  Medical  literature  upon  not  having 
suffered  more  extensively  from  the  domineering  influence 
of  theories  not  supported  by  solid  facts.  The  history  of 
German  medicine  in  the  first  forty  years  of  the  nineteenth 
century  exhibits  the  baneful  influence  of  metaphysical  and 
merely  theoretical  reasoning,  of  which  Anglo-Saxon  medi- 
cine remained  comparatively  free.  Caldwell's  production 
yet  is  very  near  the  danger  lines.  It  is  full  of  willful  as- 
sertions and  undigested  notions. 

Pediatrics  is  well  represented  in 
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AN 
ACCOUNT 

OF  THE 

WEATHER  AND  DISEASES 

OF 

SOUTH-CAROLINA 

By  LIONEL  CHALMERS,  M.  D. 

Of  Charles-Town.South-Carolina. 

In  two  volumes. 

Vol  I. 

LONDON: 

Printed  for  EDWARD   and  CHARLES  DILLY. 

MDCCLXXVL 

and  extracts  are  here  given  from  several  chapters  of  the 

book. 

Of  the  disorders  to  which  children  are  liable  at  this  season, 
pp.    57-66. 

Though  hot  weather  weakens  us,  it  cannot  be  called  the 
cause  of  the  diseases  which  appear  in  summer.  Children 
exhaust  themselves  more  by  exertion  and  expose  themselves 
more  than  adults;  digestion  being  impaired  acidity  abounds 
in  the  first  passages ;  unless  that  be  expelled,  the  acid  acri- 
mony will  bring  on  disease.  Children  should  be  taught  to 
feed  early,  before  they  are  weaned,  lest  they  suffer  when 
the  breast  is  taken  from  them;  they  should  be  fed  with 
food  most  easily  digested.  When  the  stools  are  large  and 
watery  all  purgatives  must  be  abstained  fyom,  but  rhubarb, 
crab's  eyes  or  calcined  hartshorn  may  be  given.  Vomiting 
should  not  be  resorted  to  when  the  patient  is  weak;  appli- 
cations  of  cantharides   are   useful. 

Of  worms  in  children,  pp.  66-71. 

All  weakly  people  may  be  liable  to  worms,  but  under  14 
scarcely  any  are  free  from  them;  they  are  sometimes  so 
numerous  that  they  soon  devour  what  is  eaten  and  the 
patient  has  a  voracious  appetite  though  eating  much.  The 
best  vermifuge  is  Indian  pink,  lonicera,  but  it  must  be 
used  carefully  to  prevent  drowsiness  and  loss  of  sight  with 
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convulsions  at  times.  Serpentaria,  wine,  volatiles  are  its 
corrective,  followed  by  crab's  eyes.  Some  prescriptions  are 
here  given.  Have  found  lonicera,  rhubarb  and  calomel  very 
effectual  against  tenia ;  a  negro  passed  60  ft.  of  one  of 
these  in  a  week  with  this  medicine.  The  seeds  of  chenopo- 
dium  are  also  very  good  for  worms. 

Of  convulsions  in  children,  pp.  75-80. 

When  the  belly  is  bound  in  children  in  fevers  they  are 
in  danger  of  convulsions  which  do  not  frequently  happen 
unless  the  first  passages  abound  with  acrimonious  humors  or 
flatulencys.  Children  with  wide  heads  or  broad  foreheads 
are  most  liable  to  these  disorders.  When  convulsions  come 
on  they  should  be  bled  and  vomited  freely,  but  for  this  a 
powerful  emetic  is  generally  necessary;  ipecac,  antimony 
or  mercury  can  be  used.  A  diarrhea  should  also  be  brought 
on  by  clysters;  volatiles  may  be  given  through  the  nose; 
frictions  should  likewise  be  used,  more  active  clysters  be 
given,  blistering  plasters  applied;  put  patient  to  waist  in 
warm  water,  with  active  laxative  mixtures  if  the  case  is 
severe. 

Of  the  thrush,  pp.  91-96. 

Though  the  thrush  is  most  common  with  infants,  others 
are  not  exempt  from  it,  especially  the  elderly.  I  have  never 
observed  this  disease  except  when  an  abounding  acid  could 
be  traced  which,  having  passed  into  the  circulating  medium, 
tainted  this,  with  that  acrimony.  In  infants  the  thrush  is 
always  preceded  by  green,  pale,  curdled  or  frothy  stools 
which  are  more  or  less  acrimonious.  In  infants  I  use 
emetics  to  clear  the  stomach,  with  rhubarb,  magnesia  or 
crab's  eyes.  Rubbing  off  the  aphthae  should  be  forbidden ; 
after  purging  the  diet  should  be  alkaline;  Oporto  wine  may 
be  used  for  a  gargarism  with  oak  bark,  a  little  alum  or 
spirit  of  vitriol. 

Of  the   runnings   from   behind   the   ears   of  children,   and 
other  cutaneous  disorders,  pp.   96-98. 

Though  spreading  deep  ulcerations  should  be  prevented, 
yet  the  discharges  from  behind  the  ears  should  not  be  hastily 
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dried  up.  20-30  gr  white  precipitate  made  into  an  oint- 
ment with  6-8  drams  of  axungia  porci  will  soon  cure  these 
superficial  ulcerations  as  well  as  the  runnings  behind  the 
ears.  In  both  cases  some  alkaline  purges  should  be  given 
at  the  distance  of  3-4  days  between  each  dose.  2  drachms 
of  strong  mercurial  ointment  mixed  with  the  above  liniment 
will  cause  the  tinea  to  distemper  when  rubbed  on  every 
morning,  but  issues  should  be  made  in  the  arms  and  purg- 
ings  1-2  weeks  or  the  disease  may  return.  A  man  told  me 
that  he  had  been  cured  by  powdered  tobacco  leaves  mixed 
with  hog's  lard. 

Of  the  suffocation  of  catarrhal  peripneumony  in  children, 
pp.  69-76. 

Children  under  7  are  liable  to  sujflfocating  catarrh,  it  some- 
times is  fatal  in  a  few  hours.  The  iluids  collect  in  the  up- 
per parts  and  soon  bring  on  stifling,  the  patients  dying  from 
local  excess  of  their  own  fluids ;  it  much  resembles  the  peri- 
pneumony following  quinsy.  The  cure  is  (in)  freeing  the 
organs  of  respiration  from  this  mucus  as  soon  as  possible. 
I  use  1  oz.  manna,  a  dr.  sal  catharticum,  60-70  drops  es- 
sence of  antimony  or  a  grain  of  tart,  emetic  to  be  made  into 
a  mixture  with  4  oz.  water,  one  common  spoonful  every 
quarter  hour  till  the  child  vomits  and  purges.  The  patient 
should  sit  in  warm  water  to  the  waist  a  few  minutes  at  a 
time,  taking  care  not  to  damp  (en)  the  linen,  then  wiped 
dry,  etc. 

Of  nervous  asthma  or  suffocatio  stridula  in  children, 
pp.  76-80. 

This  occurs  mostly  in  a  dry  freezing  state  of  air,  but  is 
never  frequent;  it  attacks  at  any  hour  of  the  24  but  mostly 
towards  evening.  This  disease  seems  to  arise  from  a  spas- 
modical constriction  of  the  organs  of  respiration  from  the 
dryness  of  the  parts.  I  have  tried  to  cure  it,  as  an  aff"ection 
of  the  nervous  system,  by  anti-spasmodics  without  much 
success,  such  as  warm  baths,  steaming  of  the  lungs.  The 
best  remedies  seem  diaphoretics,  opiates,  etc. 
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Of  quinsies,  pp.  87-.98. 

When  only  the  uvula  and  tonsils  are  inflamed  I  find 
no  difficulty  in  removing  it  if  I  begin  early  by  purging  the 
patient  and  keeping  his  body  moderately  loose  for  a  few 
days,  applying  a  mercurial  plaster  across  the  throat,  breath- 
ing the  steam  of  hot  water,  gargarisms.  Bleeding  and 
clysters  may  be  used  in  more  acute  forms,  also  blisters. 

Angina,  p.  91. 

An  angina  resembling  that  which  is  called  putrid  now 
and  then  appears  among  us  but  never  epidemically.  It 
appears  in  Feb.,  March  and,  sometimes,  in  April  when  the 
preceding  winter  has  been  mild  and  moist,  but  more  fre- 
quently at  the  end  of  summer.  The  fever  is  high,  the 
pulse  hard  and  tense,  the  skin  hot  and  dry,  the  uvula,  palate 
and  tonsils  greatly  inflamed;  the  tongue  is  swelled  and 
often  full  of  pimples,  the  tip  and  round  the  edges  are  red 
and  seem  bared  of  epithelium;  in  a  few  hours  it  will  be 
covered  with  a  thick  brown  coat.  I  follow  the  same  anti- 
phlogistic methods  of  evacuation  etc. 

Of  the  serous  quinsy,  pp.  99-101. 

In  the  years  1744  and  1768  a  quinsy  of  that  sort  called 
the  mumps  was  epidemic  amongst  us,  it  had  appeared  at 
other  times  but  not  so  generally.  The  symptoms,  plainly 
show  its  origin  from  glandular  obstruction,  owing  probably 
to  some  degree  of  viscidity  in  the  serous  and  lymphatic 
juice.  Treated  by  blisters,  purgings,  mouth  and  throat 
gargled  with  mustard,  with  spirits  of  hartshorn  etc. 

Of  the  whooping- cough,  pp.  161-170. 

It  is  not  epidemic  in  this  climate;  it  generally  appears 
in  Jan.  or  Feb.,  few  recovered  before  June  and  some  not 
before  November  in  1759  when  it  was  banished  by  the 
measles.  In  strong  adults  I  treated  by  bleedings,  purgings, 
etc.,  infants  1  drachm  hartshorn,  same  tinct.  canthar.,  5-6 
drops  laudanum,  about  20  drops  essence  of  antimony, 
mixed,  5-6  drops  to  be  given  every  second  hour. 

pp.  203-207  .  .  .     Children  between  3  and  7  are  some- 
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times  seized  with  fevers  in  which  the  head  and  nervous 
system  are  remarkably  aiFected  and  convulsions  come  on. 
When  the  fever  ceases  the  atony  is  so  great  that  the  pa- 
tients are  cold  and  seized  with  clammy  sweats.  These  are 
signs  of  extreme  laxity  in  the  solids  as  well  as  colliqua- 
tions  in  the  fluids^  the  same  are  evident,  at  least  locally 
during  the  fever.  This  fever  does  not  intermit  though  it 
lessens  somewhat;  these  opportunities  must  be  used  for 
giving  the  bark  and  oak  bark  made  into  a  decoction  with 
water,  to  which  a  little  alum,  spirit  of  vitriol,  oil  of  cinna- 
mon, cloves  or  mint  may  be  added,  and  the  patient  should 
sip  a  little  claret  or  red  port  wine  mixed  with  some  of  these 
aromatics.  Thus  the  succeeding  fevers  will  be  moderated, 
but  these  medicines  should  be  given  a  week  after  the  fever 
ceases.  If  one  waits  for  intermission  of  the  fever  to  give 
the  bark  he  may  lose  his  patient.  To  prevent  convulsions 
the  bowels  must  be  freed  of  flatulency  by  stimulating  tonic 
and  aromatic  clysters  made  styptic  in  order  to  enable  them 
not  only  to  expel  the  expanded  air  but  also  to  check  the 
exuberant  excretions,  by  constringing  the  internal  secreting 
vessels.  The  necessity  for  blisters  is  also  very  apparent; 
after  the  fever  ceases  general  frictions  should  be  made. 

Medical  observations  and  inquiries,  i.  London,   1757, 
pp.  109-110. 

Qu.  Is  it  not  the  Opisthotonos  which  proves  so  fatal  to 
infants  before  they  are  nine  days  old,  and  which  the 
women  improperly  call  jaw-falling?  Certain  it  is,  that 
the  symptoms  are  very  similar,  and  I  heartily  wish  some  hint 
could  be  taken  from  what  has  been  said  for  the  relief  of 
those  tender  subjects,  in  whom  indeed  opium  cannot  take 
place,  nor  does  it  promise  any  good,  even  in  the  smallest 
quantity,  as  it  is  generally  owing  to  their  having  been  pre- 
posterously fed  before  the  guts  have  been  clearefl  from 
meconium,  that  they  are  seized  with  this  disease.  I  cured 
one  by  purging  with  an  infusion  of  rhubarb,  to  which  a 
few  grains  of  musk,  and  a  little  ol.  tart,  per  deliq.  were 
added,  together  with  the  warm  bath,  and  the  frequent  in- 
jection   of    glysters   made   with    an   infusion   of   camomile 
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flowers,  to   each  of  which   a  small  proportion  of  Castile 
soap  was  added." 

The  last  notice  I  am  aware  of,  concerning  anything  con- 
nected with  pediatrics  is  a  reference  on  vaccination  con- 
tained in  the  Columbian  Sentinel  of  March  12th,  1799^  by 
Benjamin  Russell.  It  is  found  a  p.  28  of  "  a  dissertation 
on  the  progress  of  medical  science  in  the  Commonwealth 
of  Massachusetts.  By  Josiah  Bartlett,  Boston.  Printed  by 
T.  B.  Wait  &  Co.,  1810,  and  is  as  follows:  "  A  Boston  news- 
paper furnishes  our  earliest  information  on  this  subject" 
(of  vaccination)  "by  Benjamin  Waterhouse,  who  in  1800 
(1802  and  1810)  published  historical  and  practical  treatises 
on  the  Kine  pork,  in  which  his  indefatigable  exertions  for 
its  extension,  to  every  portion  of 'our  country,  are  minutely 
detailed.  In  July,  1800,  he  procured  matter  from  Bristol 
in  England,  with  which  his  son  was  the  first  person  inocu- 
lated in  the  United  States." 
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The  Newborn — Care  of  Respiration  and  Circulation. 

Normal  respiration  and  circulation  ought  to  be  imme- 
diately established  after  the  child  is  born.  The  whole 
chapter  of  asphyxia  cannot  be  considered  here,  but  Lan- 
dau's essay  on  "  The  Melaena  of  the  Newborn,  with  No- 
tices on  the  Obliteration  of  the  Fcetal  Blood-vessels/' 
proves  that,  in  many  instances,  but  little  attention  has  been 
paid  to  the  subject.  He  explains  its  occurrence  by  the 
rupture  of  an  artery  or  vein,  in  a  round  ulcer  of  the 
stomach  or  duodenum,  which  has  not  originated  during  in- 
tra-uterine  life,  and  not  in  consequence  of  inflammation, 
but  has  been  produced  by  disturbances  of  the  circulation 
dependent  upon  insufficient  respiration.  The  impediment 
to  respiration  consists  in  aspiration  of  mucus,  in  pressure 
during  the  process  of  parturition,  and,  finally,  in  congeni- 
tal muscular  debility.  Circulation  suffers  in  consequence; 
from  a  secondary  thrombus  of  the  ductus  Botalli,  or  from 
a  primary  one  near  the  spot  where  the  umbilical  vein  is 
ligated,  an  embolus  is  carried  off,  and  becomes  the  source 
of  hemorrhage.  It  is  a  peculiar  fact  that  the  newborn 
afflicted  with  melaena  are  mostly  of  the  female  sex.  It  is 
possible  that  this  circumstance  is  to  be  explained  by  the 
relative  smallness  of  the  blood-vessels  in  the  female.  Even 
in  such  cases,  where  no  material  causes  are  found,  it  is 
still  to  be  presumed  that  there  are  disturbances  of  cir- 
culation, dependent  upon  increased  pressure,  in  the  venous 
system.  If  that  be  true,  the  direct  inference  is  that  new- 
born children  should  be  made  to  cry  aloud.  Moreover,  it 
is  proper  that  protracted  sleep,  in  feeble  children,  should 
be  prevented,  and  that  they  should  be  compelled  to  cry 
occasionally.  When  the  infant  does  not  cry,  both  respira- 
tion and  circulation  remain  defective,  and  immediate  resort 
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must  be  had  to  the  usual  means  recommended  in  the  text- 
books  on   obstetrics,   such   as   external   irritations,  beating, 
alternation  of  warm  and  cold  bathing,  swinging,  etc.     In 
cases  in  which  all  these  means  fail  to  establish  respiration 
and    circulation,    Pernice,   myself,    and    others,    and   lately 
Lauth,   have  resorted  to  the  use  of  the  electrical  current. 
Lauth  describes  three  cases:  one  with  permanent  and  one 
with    temporary    success.      He    used    dry    electrodes    along 
the   vertebral   column,   the   brachial  plexus,   and   also   over 
the  phrenic  nerve.      Each  application  lasted  two   or  three 
minutes,  and  in  the  intervals  he  aided  recovery  by  insuffla- 
tion.     But  this  much  must  be  said  with  reference  to  the 
use  of  the  electrical  current,  that  a  continuous  application 
for  two  or  three  minutes  is  decidedly  too  long.      For  my 
experience    has    taught   me   that   the    irritation    turns    into 
over-irritation    and    paralysis,    and   the   effect   produced    is 
directly  the  reverse  of  that  desired.     Neither  have  I  been 
able   to   convince   myself,   contrary   to   the   theoretical   and 
practical  postulations   of  many   authors,  that  the   applica- 
tion  of  the  electrodes   over   certain   nerves, — for   instance, 
over  the  phrenic  nerve  or  over  the  diaphragm — will  yield 
special  results.      This  is   particularly  true  when  the  elec- 
trodes are  dry,  for  there  is  no  possibility  of  their   effect 
penetrating  the  skin.      The  effect  will  remain   superficial. 
I   am  of  the  opinion  that  the  momentary  superficial  pain 
yields  the  main  effect.     The  application  must  be  momen- 
tary, frequent,  and  not  protracted.     In  a  number  of  cases 
reported  in  the  proceedings  of  the  New  York  Obstetrical 
Society,   several   years   ago,   I   made  the   observation   that, 
in  the  very  commencement  of  the  faradic  treatment,  respira- 
tion  becomes   deeper   and   more   frequent,   and   the   heart- 
beat is  increased  in  frequency  and  strength.     But  when  the 
electrode  is  not  soon  removed,  the  beat  of   the   heart  be- 
comes slower,  and  the  infant  appears  as  though  in  a  faint- 
ing spell,  or  in  the  condition  of  collapse.     My  rule,  there- 
fore,  is   to    interrupt   the    treatment   every    few    moments. 
Besides,    it   is    very    difficult   to   localize   the    current   over 
small  and  deep-seated  localities.     I  have  always  feared  that 
the  smallness  of  the  territory  upon  which  we  mean  to  act 
gives   but  very  few  chances   for   a  circumscribed  applica- 
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tion  of  the  electrical  current.  The  correctness  of  this 
doubt  has  already  been  admitted,  so  far  as  the  phrenic 
and  the  sympathetic  nerves  are  concerned.  For,  as  early 
as  1872,  Ziemssen  directed  general  attention  to  the  fact 
that  many  symptoms,  attributed  to  the  influence  of  the 
sympathetic,  did  not  depend  upon  it  alone;  as,  for  example, 
dilatation  of  the  pupils,  which,  according  to  Bernard  and 
Westphal,  can  result  from  any  strong  irritation  of  any  of 
the  sensitive  nerves.  Galvanization  over  the  neck,  with  a 
very  strong  current,  makes  a  very  marked  impression  upon 
sensitive  nerves.  It  is  therefore  to  be  accepted,  with 
Fischer,  that  the  so-called  local  application  of  either  the 
faradic  or  the  galvanic  current,  in  the  region  of  the  neck, 
ii^not  local  at  all,  but  that  the  sympathetic,  the  pneumo- 
gastric,  the  phrenic,  the  superficial  sensory,  and  the  mo- 
tory  nerves  are  excited  at  one  and  the  same  time.  Still 
the  electrical  treatment  will  be  successful  in  both  asphyxia 
and  the  debility  of  the  prematurely  born.  The  latter  are 
to  be  treated,  besides,  like  sick  infants,  and  it  is  therefore 
necessary  to  warm  them,  artificially,  between  hot  cloths  or 
bottles,  or  in  front  of  the  furnace  register;  they  may  re- 
quire stimulating  enemata,  and  now  and  then  I  have  seen 
good  results  from  the  subcutaneous  injections  of  brandy. 
Ahlfeld  has  lately  shown  what  may  be  accomplished  with 
infants  born  prematurely.  He  refers  to  D'Outrepont,  who 
preserved  the  life  of  an  infant  thirteen  inches  in  length 
and  weighing  one  and  a  half  pounds ;  also  to  Kopp,  who 
saved  a  child  that  weighed  two  pounds,  and  was  eleven 
inches  in  length;  also  to  a  case  reported  by  Redmond, 
in  which  the  infant  weighed  one  pound  three  ounces  and  a 
half  and  was  thirteen  inches  in  length.  He  also  gives 
two  cases  of  his  own:  the  first  was  a  child,  born  in  the 
twenty-eighth  or  twenty-ninth  week  of  intra-uterine  life, 
which  was  39  ctm.  in  length,  and  could  not  nurse  until  it 
was  a  few  weeks  old ;  the  second  as  an  infant  that  meas- 
ured 39  ctm.  in  length  five  weeks  after  its  birth,  and  at 
that  time  weighed  1450  grms.  He  recommends,  as  the 
most  efficacious  means  of  preserving  the  life  of  such  chil- 
dren, warm  bathing,  wrapping  the  infant  in  cotton,  and 
the  frequent  administration  of  proper  food,  that  is,  hourly 
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feeding,  even  though  it  be  necessary  to  wake  up  the  child 
for  that  purpose. 

The   Umbilical   Cord — Anatomy   and   Changes — Treatment 
of  the  Normal  and  Pathological  Conditions. 

As  soon  as  the  newborn  child  has  given  two  or  three 
vigorous  cries  there  is  no  longer  any  reason  for  delaying  the 
ligation  of  the  cord.  The  circulation  in  the  umbilical  ves- 
sels or  in  the  placenta  has  no  further  influence  upon  the 
child  the  moment  its  own  pulmonary  circulation  has  been 
awakened  to  normal  activity.  It  is  useless  to  wait  for  the 
cessation  of  pulsation  in  the  cord,  which  is  sure  to  become 
weaker  and  weaker  whatever  change  takes  place  in  the 
child's  circulation.  The  practice  of  emptying  the  contents 
of  the  umbilical  vein  into  the  child's  body,  may  be  excused 
in  a  puny,  ill-developed  newborn  infant,  but  is  reprehen- 
sible, as  a  rule,  because  of  the  increased  stress  imposed 
upon  the  child's  circulation,  which,  right  after  birth,  is 
so  easily  disturbed. 

In  every  case  of  asphyxia  we  should  ligate  as  quickly 
as  possible  to  be  able  to  make  efforts  to  resuscitate.  We 
can  look  for  no  aid  in  the  simple  fact  of  the  child's  con- 
nection with  the  placenta,  which  has  already  begun  to  be 
detached  from  the  uterus.  The  ligation  is  made  with  a 
cord  not  fine  enough  to  cut  through  the  tissues,  nor  so 
thick  as  not  thoroughly  to  compress  the  vessels.  It  is 
applied  from  three  to  six  centimetres  from  the  body.  A 
few  centimetres  nearer  the  placenta,  a  second  ligature  is 
applied,  and  between  the  two  the  cord  is  divided.  The 
child's  end  of  the  cord  is  then  wrapped  loosely  in  a  piece 
of  fine  old  linen,  and  laid  upon  the  left  side  of  the  ab- 
domen. The  whole  is  then  covered  with  a  broad  strip 
of  linen,  and  over  that,  a  bandage,  something  wider  than 
a  hand's  breadth,  is  passed  once  and  a  half  or,  at  most, 
twice  around  the  body.  This  is  drawn  just  tight  enough 
to  prevent  its  slipping,  and  secured  with  a  band  or  with 
safety  pins.  The  bandage  may  be  of  flannel  or  cotton, 
and  should  be  sufficiently  wide  to  reach  from  the  axillae  to 
a  little  below  the  crests  of  the  ilia.     This  of  itself  serves 
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as  a  comfortable  and  convenient  article  of  clothing  during 
the  first  few  weeks  of  life.  The  entire  dressing  should  be 
changed   at  least  once  a   day.^ 

The  umbilical  arteries  are  large  and  thick,  especially  in 
the  vicinity  of  the  navel,  both  inside  and  outside  the  ab- 
domen. Within  the  abdominal  cavity  they  are  dense  and 
of  yellowish  red  color;  outside  the  abdomen  they  are 
softer  and  paler.  Their  muscular  fibres  are  mostly  circu- 
lar; a  few  are  longitudinal.  Where  both  occur,  the  lon- 
gitudinal are  external.  These  fibres  are  prolonged  into 
the  adventitia,  and  are  especially  marked  within  the  ab- 
domen in  the  neighborhood  of  the  ring,  but  further  in  are 
less  well-developed.     In  the  umbilical  cord  itself  massive 

^A  very  animated  discussion  of  the  question  of  ligation  of 
the  cord  has  arisen  in  connection  with  cows  and  mares.  It 
was  observed  that  the  lower  animals,  both  domestic  and  wild, 
have  no  wet-nurses,  nor  do  they  use  ligatures  and  shears.  And 
inasmuch  as  we  hear  of  no  hemorrhages  from  the  cord  in  these 
lower  creations,  we  ought  not  to  expect  that  the  neglect  of 
ligation  would  be  followed  by  any  such  consequences  in  the 
young  of  the  human  family.  The  ligature  has  not  only  been 
declared  useless,  but  even  injurious.  The  well-authenticated 
instances  of  hemorrhages  occurring  where  the  ligature  had  not 
been  applied  or  had  slipped,  are  simply  ignored.  King  recently 
asserted  the  ligature  to  be  dangerous  "  by  preventing  the  escape 
of  blood  from  the  umbiblical  veins,  with  consequent  conges- 
tion of  the  liver"  (?  !).  He  claims,  too,  sometimes  it  is  fatal, 
"by  keeping  the  right  ventricle  distended"  (?  !).  Instead, 
therefore,  of  tying  and  then  cutting  the  cord,  he  advises  its 
division  close  to  the  body  after  the  arterial  pulse  has  ceased. 
The  division  is  effected  by  an  ^craseur  or  a  dull  pair  of  shears, 
and  the  contusion  must  be  thorough  and  long  continued.  The 
idea,  however,  is  not  new.  Old  Faust,  of  Biickeburg,  spoke 
of  dividing  the  navel-cord  in  "  a  manner  well  pleasing  to 
God,"  with  "gnawing  scissor-cuts."  The  facts  are  as  follows: 
when  the  cord  is  cut  and  not  tied,  hemorrhages  generally  follow; 
when  it  is  torn  in  a  circular  manner,  they  are  still  usual;  but 
when  it  is  torn  off  irregularly,  there  is  frequently  no  hemor- 
rhage whatever. 

The  above  facts  do  not  afford  a  complete  solution  of  the 
question,  find  it  is  far  better  to  be  guided  by  discretion  and 
prudence  than  to  trust  to  mere  chance. 
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bundles  of  muscular  fibres  extend  from  the  adventitia  to 
the  endothelium.  It  is  only  near  the  navel,  and  especially 
within  the  abdomen,  that  we  have  any  mingling  of  elastic 
tissue.  An  intima  proper  is  developed  only  in  the  vicinity 
of  the  iliac  artery.  We  thus  have  explained  the  marked 
influence  which  the  rigor  mortis  of  the  severed  cord  exer- 
cises in  preventing  hemorrhage.  The  artery  is  contracted 
to  1^-2  mm.,  so  that  a  fine  probe  can  scarcely  be  intro- 
duced; the  column  of  blood  is  coagulated,  and  outside  of 
the  navel-ring  the  artery  is  so  narrow  that  no  thrombus  or 
but  an  insignificant  one  can  form  there.  The  action  of  the 
rigor  mortis  and  the  coagulation  of  the  blood  naturally 
react  upon  the  intra-abdominal  circulation.  But  this  is 
not  all.  In  the  umbilical  arteries  there  are  certain  prom- 
inences, extending  in  straight,  diagonal,  or  irregular  di- 
rections, which  cannot  be  obliterated  by  stretching.  They 
contain  much  elastic  tissue.  Dilatations  occur  also  in  the 
arteries,  the  result  only  of  variations  in  the  thickness  of 
the  walls.  Moreover,  there  are  longitudinal  furrows  in 
which  the  muscular  layer  is  thinned,  and  also  folds,  espe- 
cially within  the  umbilical  cord,  but  there  are  no  valves 
(Stravinski).  The  arteries  which  are  stretched  upon  the 
placenta's  part  of  the  cord  are  more  tortuous  than  else- 
where, growing  smaller  as  they  approach  the  placenta's 
border.  (Neugebauer,  1858;  Hyrtl,  1870.)  Kleinwachter 
found  the  same  characters  in  the  arteries,  whether  the 
foetus  was  carried  to  full  term  or  not,  while  the  veins,  to- 
ward the  end  of  foetal  life,  became  enlarged  (placenta  10, 
cord  11.13  mm.2). 

The  furrows  and  dilatations  of  the  umbilical  arteries 
have  nothing  to  do  with  the  arterial  contraction ;  tliey  are 
found  after  death  distended  and  filled  with  blood.  So  they 
cannot  be  regarded  from  a  teleological  point  of  view. 
Stravinski,  to  whom  I  am  mainly  indebted  for  this  de- 
scription, observes  further  that  the  thickened  portions  of 
the  walls  are  not  always  found  at  those  points  where  we 

2  In  long  and  hea\'y  foetuses  and  in  boys  the  vessels  are 
larger.  Is  that  the  reason  why  hemorrhages  from  the  cord 
are  so  much  more  common  in  boys  than  in  girls?  (Grandidier, 
Jenkins,   Hitter.) 
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should  look  for  the  most  effective  contraction  for  the  pur- 
pose of  stopping  the  flow  of  blood.  Therefore  there  is 
but  one  main  factor  that  operates  to  stop  the  flow  of  blood, 
viz.,  the  contraction  of  the  powerful  muscular  apparatus 
in  the  vessels  which  are  brought  into  play,  partly  by  the 
rigor  mortis,  partly  by  the  stimulating  effect  of  the  atmos- 
phere and  other  influences  acting  upon  the  body  of  the  in- 
fant and  communicated  to  the  umbilical  arteries  by  reflex 
action.  Still,  it  is  probable  that  the  strength  or  feeble- 
ness of  this  contraction;  the  frequency  or  infrequency  of 
its  occurrence;  the  favorable  or  unfavorable  situation  of 
the  prominences;  dilatations,  thickenings,  and  furrows  in 
the  blood-vessels,  which,  though  they  do  not  entirely  pre- 
vent the  flow  of  blood,  render  the  current  slower,  nar- 
rower, or  irregular — all  play  a  certain  part,  both  in  pro- 
ducing hemorrhage  and  in  stopping  it.  Therefore,  apply 
the  ligature  under  all  circumstances,  notwithstanding  the 
fact  that  the  neglect  to  tie  the  cord  is  not  always  fol- 
lowed by  hemorrhage.  We  may  disregard  such  reports 
as  that  of  Martin,  who  states  that  "  they  do  not  tie  the 
cord  in  Java,"  and  yet  no  hemorrhages  occur.  Under  the 
influence  of  the  warmth  of  the  bed,  or  of  the  warm  bath, 
the  blood-vessels  may  again  relax,  the  heart-muscle  be  ex- 
cited to  activity,  and  hemorrhage  be  apt  to  follow.  More- 
over, the  fact  should  be  borne  in  mind  that  vascular  anom- 
alies may  occur.  Hausmann  reported  three  cases  of  un- 
equal development  of  the  mnbilical  arteries.  In  one  case 
one  of  the  vessels  was  very  small,  and  terminated  within 
the  pelvic  cavity  on  the  posterior  wall  of  the  bladder, 
close  by  the  umbilical  cord.  The  other  artery,  together 
with  the  hypogastric  and  common  iliac,  was  enlarged. 

After  division  of  the  cord,  its  spiral  twist  is  obliterated. 
The  vessels  appear  retracted,  since,  under  the  pressure  of 
the  ligature,  the  gelatinous  matter  of  the  cord  is  some- 
what pressed  forward.  Desiccation  begins  at  once,  com- 
mencing at  the  ligature,  and  extends  rapidly  toward  the 
abdominal  wall.  The  rapidity  of  desiccation  will,  of  course, 
depend  upon  the  thickness  of  the  cord.  The  color  is  al- 
tered, becoming  at  first  bluish,  with  the  vessels  showing 
through,  and  then  gradually   grows   darker   and  blackish. 
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The  form  of  the  cord  is  altered,  partly  through  the 
shrivelling  up,  partly  by  the  external  pressure.  It  be- 
comes flat  and  parchment-like,  and  is  a  little  thicker  near 
its  cutaneous  portion,  where  the  line  of  demarcation  is 
forming.  This  line  of  demarcation  appears  almost  always 
on  the  day  before  desiccation  is  complete.  Of  Tschamer's 
100  cases  this  was  true  in  85;  in  15  cases  the  line  did 
not  appear  until  after  complete  desiccation,  which  occurred 
in  3  cases  on  the  first  day,  in  24  on  the  second,  in  71  on 
the  third,  and  twice  on  the  fourth.  The  line  of  demarcation 
is  usually  narrow,  only  a  line  in  width.  But  where  the 
cord  is  large,  or  where  the  skin  is  prolonged  into  the 
cord  for  a  considerable  distance,  it  is  wider.  In  such 
cases,  there  is  not  unfrequently  a  pronounced  inflammatory 
reaction.  There  is  usually  but  little  suppuration.  Finally, 
after  undergoing  granular  disintegration,  the  desiccated 
cord  drops  off".  At  the  last  it  is  held  only  by  the  vein. 
It  generally  falls  on  the  fourth  or  fifth  day,  sometimes 
on  the  sixth  (once  in  Tschamer's  100  cases),  and  occa- 
sionally on  the  seventh  (twice  in  100,  according  to  Tscha- 
mer).  Doubtless  it  may  fall  even  later.  I  have  seen  it 
remain  till  the  eleventh  day,  and  E.  Loewensohn  saw  it 
remain  till  the  thirteenth  day. 

The  extent  of  the  remaining  wound  and  the  rapidity  of 
healing  will,  under  ordinary  circumstances,  depend  upon 
the  thickness  of  the  cord  and  the  severity  of  the  process 
of  demarcation.  The  cutaneous  portion  of  the  cord  quickly 
retracts,  granulations  spring  up  rapidly,  and  the  wound 
is  soon  cicatrized.  At  first  the  scar  is  of  a  pale  red  color, 
but  gradually  becomes  lighter.  At  first  it  is  linear,  after- 
ward angular,  and  finally,  in  consequence  of  the  retraction 
of  the  umbilical  vessels,  the  peculiar  form  of  the  navel 
fossa  is  produced,  with  its  greater  arch  above,  where  the 
arteries  retract,  and  the  lesser  below,  corresponding  to 
the  vein.  In  the  centre  can  be  seen  the  remains  of  the 
vessels  in  what  is  known  as  the  "  vascular  navel." 

The  surface,  as  a  rule,  is  quite  dry  a  few  days  after 
the  fall  of  the  umbilical  cord,  and  cicatrization  advances 
without  interference.  This  normal  course  may  be  dis- 
turbed by   friction  of  the  part,  local  irritation,  or  by  in- 
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factious  influences.  E.  Loewensohn  found  that  the  in- 
flammatory redness  disappeared  from  the  surface  by  the 
fifteenth  day,  but,  by  stretching  open  the  navel  fossa,  he 
found  it  still  red  and  covered  with  a  serous  or  purulent 
fluid  until  the  twenty-first  day.  Sometimes  it  was  com- 
pletely healed  in  ten  days,  though  he  has  known  it  to  re- 
quire as  much  as  forty-one  days.  His  observations  were 
made  in  the  Foundling  Asylum  of  Moscow,  where  it  is 
not  unlikely,  for  obvious  reasons,  that  the  healing  process 
may  have  been  unusually  delayed. 

Whenever  the  secretion  appears  to  be  unduly  increased 
or  the  inflammatory  redness  greater  than  usual,  lukewarm 
astringent  solutions  of  zinc,  lead,  alum,  or  creasote  are 
IndTcated.  Bismuth  in  powder,  salves  of  zinc,  or  alum, 
or  oxide  of  zinc  dusted  over  the  part,  are  useful  applica- 
tions. In  seasons  of  epidemic  erysipelas  or  diphtheria 
such  applications  should  be  made  without  delay;  for,  len- 
der these  circumstances,  it  is  far  better  to  do  what  may 
be  superfluous  than  to  neglect  what  is  perhaps  of  very 
serious  importance.  The  perchloride  of  iron  should,  under 
all  circumstances,  be  used  with  caution.  If  the  case  is  a 
trifling  one,  a  simpler  application  will  answer,  and,  where 
the  secretion  is  abundant,  the  iron  may  do  harm.  Roth  lost 
a  child  by  septicaemia  after  having  made  an  application  of 
chloride  of  iron  for  hemorrhage  from  the  cord.  It  is  very 
common  to  see  septicaemia  proceed  from  the  uterus  or  from 
a  lacerated  vagina  to  which  chloride  of  iron  has  been 
applied  to  stop  hemorrhage.  In  all  of  these  cases  the 
thick  layer  of  coagulated  blood,  by  preventing  the  escape 
of  the  foul  secretions,  facilitates  absorption  of  septic  sub- 
stances. 

Should  the  healing  of  the  umbilical  stump  not  proceed 
rapidly,  the  navel  fossa  must  be  examined  frequently  and 
applications  made  as  above  described.  Not  unfrequently, 
after  a  time,  a  growth  of  exuberant  granulations,  known 
as  "  fungus,"  will  be  found  in  the  umbilical  fossa.  These 
growths  are  sometimes  sessile,  though  occasionally  they 
are  slightly  pedunculated,  and  show  a  disposition  to  grow 
rapidly.    Of  six  fungi  of  this  sort,  described  by  O.  Kuester, 
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five  were  simple  granulomata  without  epithelial  covering; 
another  was  half  covered  with  epithelium,  and  showed  a 
distinct  horny  layer  and  rete  Malpighii.  The  treatment  of 
these  granulation  growths  is  very  simple.  Touching  them 
with  alum,  an  occasional  application  of  the  nitrate  of  sil- 
ver, or  once  a  day  touching  them  with  a  drop  of  the 
chloride  or  subsulphate  of  iron,  or  sometimes  the  applica- 
tion of  the  ligature,  suffices  to  hinder  their  further  growth 
and  to  gradually  destroy  them.^ 

Examination  of  the  Newborn. 

The  body  of  the  infant  should  undergo  rapid  and  exact 
examination  immediately  after  birth.  Malformations  of 
the  extremities  and  of  the  face,  spina  bifida,  hypo-  and 
epispadias,  imperforate  rectum  or  anus,  can  be  easily  de- 
tected. It  is  especially  important  to  examine  the  head 
very  carefully.  Now  and  then,  particularly  after  a  diffi- 
cult labor,  there  can  be  found  fissures  chiefly  upon  the 
frontal  and  the  parietal  bones.  There  may  also  be  ar- 
rests of  development,  as,  for  instance,  encephalic  or  menin- 
geal hernia.  The  latter  are  of  very  great  importance.  The 
more  so  because  there  are  forms  which,  especially  in 
the   temporal    and    the    orbital   regions,   may    give    rise    to 

3  Kuester  has  also  described  a  navel  fungus  occurring  in  a 
three-months-old  child,  the  centre  of  which  consisted  of  dense 
connective  tissue,  with  closely  packed  round  cells  outside  of 
it.  Throughout  the  entire  mass,  glands  were  embedded  with 
cylindrical  epithelium,  the  cells  of  which  were  closely  packed, 
simple  in  nature,  and  measured  0.024  mm.  The  epithelium  of 
the  tumor  between  the  glands  was  disposed  in  a  single  layer 
of  cubiform  cells.  This  fungus,  therefore,  was  probably  the 
Remains  either  of  the  allantois  or  of  the  ductus  omphalo-mesen- 
tericus.  The  former  might  be  inferred  from  the  facts  demon- 
strated by  Ahlfeld,  Zini,  Ruge,  and  Sabine,  which  point  to 
the  presence  of  a  fourth  canal  in  the  umbilical  cord.  In 
favor  of  the  lafter  is  the  fact  of  the  not  very  uncommon  occur- 
rence of  well-marked  traces  of  canals  still  remaining  open, 
which  are  capable  of  being  traced  into  the  intestinal  tract. 
Twice  in  my  life  have  I  seen  such  tumors,  evidently  the  rem- 
nants  of   the   omphalo-mesenteric   duct. 
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great  mistakes  in  diagnosis.  This  subject,  being  mainly 
of  pathological  interest,  may  here  be  dropped.  But  there 
is  another  class  of  changes  which  is  of  vast  importance, 
such  as  obliquities  and  flattening  of  the  cranial  bones, 
with  considerable  asymmetry,  and  erosion,  or  other  lesions 
of  the  skin  resulting  from  pressure  either  of  the  promon- 
tory or  of  the  forceps.  Still  it  must  not  be  forgotten  that 
there  are  deformities  of  the  head  which  cannot  be  ascribed 
to  disturbed  processes  of  parturition.  Hecker  has  lately 
laid  stress  upon  the  fact  that  there  are  certain  forms  of 
the  head  which  are  not  the  consequence  of  face  presenta- 
tion, but  rather  its  cause. 

Tumefactions  about  the  head  are  frequent  and  interest- 
ing; sometimes  they  are  small  and  oedematous  only.  If 
so,  they  will  disappear  within  twelve  or  twenty-four  hours. 
Even  in  those  cases  in  which  there  are  numerous  punctate 
hemorrhages  in  the  oedematous  tumefaction,  the  swelling 
disappears  after  a  short  time.  Actual  cephalohaematomata 
are  more  grave  in  character,  because  now  and  then  they 
can  be  more  dangerous,  and  have  a  longer  duration  than 
the  simple  swellings  just  mentioned.  If  the  seat  of  the 
cephalohaematomata  is  simply  extracranial,  and  there  is 
no  complication  with  intracranial  hemorrhage,  the  only 
remedy  required  is  time.  The  tumor  will  steadily,  but 
slowly,  increase  in  size  for  several  days.  Weeks,  and 
sometimes  months,  are  required  for  its  absorption,  and 
the  progress  will  be  favorable  if  the  practitioner  do  not 
yield  to  the  temptation  of  disturbing  the  process  of  gradual 
absorption  by  resorting  to  therapeutical  measures.  If  the 
tumor  is  left  entirely  alone,  no  anomaly  will  remain  behind. 
These  cases  are  not  so  grave  as  they  at  first  appear.  If 
the  hemorrhage  be  considerable  and  the  periosteum  be 
removed  over  a  large  surface,  it  will  result  in  slight  asym- 
metry of  the  cranium  in  consequence  of  new-formed  bone. 
The  rule  is,  however,  that  all  changes  of  this  kind  will 
after  a  time  entirely  disappear.  Even  marked  asymmetries 
of  the  cranium,  resulting  from  more  important  pathological 
conditions,  have  a  tendency  to  disappear  in  the  course  of 
months  or  years.  Thus  I  remember  but  a  single  case  of 
so  serious   an   affection   as  craniotabes,  in  which  there  re- 
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mained  during  life  a  very  moderate  flattening  in  the  right 
occipital   region. 

As  far  as  the  mouth  is  concerned,  malformations  may- 
render  nursing  difficult,  and  sometimes  impossible.  The 
muscular  debility  which,  now  and  then,  prevents  the  in- 
fant from  nursing  its  primiparous  mother,  but  permits  it 
perhaps  to  draw  milk  from  the  breast  of  the  multiparous 
woman  with  better-prepared  nipples,  I  shall  speak  of  at 
some  other  place. 

Simple,  uncomplicated  hare-lip  prevents  nursing  only 
in  feeble  children,  as  long  as  the  alveolar  processes  do  not 
complicate  the  fissure  in  the  lip.  Nursing,  however,  is 
completely  prevented  by  hare-lip  attended  with  cleft  palate. 
An  unusual  length  of  the  soft  palate  does  not  prevent 
nursing  to  such  an  extent  as  does  undue  shortness.  In 
the  latter  case,  no  vacuum  can  be  formed  in  the  mouth. 
I  once  saw,  in  an  idiotic  boy,  a  soft  palate,  which  was 
entirely  transparent  and  immovable.  There  was  absolutely 
no  muscular  tissue  in  it;  and  the  movements  of  deglutition 
and  articulation  were  very  defective.  For  many  months 
efforts  had  been  made  to  improve  the  boy's  articulation; 
yet,  during  all  this  time,  his  mouth  had  not  been  exam- 
ined. Small  defects  in  the  hard,  with  large  defects  in 
the  soft,  palate  are  also  important  in  their  effect  upon 
nursing. 

So  far  as  the  sebaceous  follicles  along  the  median  line 
of  the  palate  are  concerned,  as  described  by  Bohn,  I  have 
not  seen  them  in  a  state  of  ulceration  immediately  after 
birth ;  but  I  have  seen  cases,  at  a  little  later  period,  in 
which  nursing  was  rendered  impossible  by  extensive  ul- 
cerations, which,  in  consequence  of  permanent  neglect, 
or  of  maltreatment,  had  extended  down  to  the  bone. 

Of  cohesion  of  the  lips  in  the  median  line  I  have  no 
personal  knowledge;  but  extensive  lateral  fissure  I  have 
met  with.  Now  and  then  the  tongue  gives  rise  to  incapa- 
bility of  nursing,  either  in  consequence  of  a  fissure  or  of 
macroglossy.  In  the  latter  case  it  is  entirely  indifferent 
whether  it  consists  in  an  actual  new  formation  of  muscu- 
lar and  cellular  tissue  or  of  cystic  degeneration.  One  such 
case  was  operated  upon  by  Fairlie  Clarke.     This,  affection 
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is  the  more  serious,  as,  in  macroglossy,  we  usually  have  to 
deal  with   idiotic  children. 

It  has  been  frequently  asserted  that  the  frenum  lin- 
guce  exerts  a  great  influence  upon  nursing.  The  practice 
of  cutting  or  tearing  it  dates  from  the  period  in  which  the 
mechanism  of  sucking  was  not  understood.  When  there 
is  the  slightest  motility  of  the  tongue  forward  and  back- 
ward, there  can  be  no  possibility  of  an  impediment  to 
nursing;  but  there  will  be  an  obstacle  to  articulation. 
Thus  I  have  never  seen  any  serious  results  arising  either 
from  shortness  or  from  elongation  of  the  frenum  linguae. 
The  so-called  "  swallowing  of  the  tongue,"  which  was  first 
alluded  to  by  Petit  and  Levret,  consists,  however,  in  an 
unusual  length  of  the  frenum,  which  permits  the  tongue 
to  Be  doubled  upon  itself,  thus  giving  rise  to  a  serious 
impediment  to   either   deglutition    or   respiration. 

Some  days  or  weeks  after  birth,  when  cleansing  the 
mouth  is  neglected,  there  will  be  muguet,  which,  now  and 
then,  is  a  serious  impediment  to  feeding,  and  may  render 
the  weaning  of  the  infant  inevitable.  This  muguet  may 
be  dangerous,  and  sometimes  it  proves  fatal,  although  the 
occurrence  of  the  same  affection  in  the  oesophagus  and 
stomach  is  very  rare  indeed.  It  is  of  very  frequent  oc- 
currence in  the  mouths  of  very  young  infants,  and  in  a 
number  of  instances  is  explained  by  the  frequency  with 
which  pregnant  women  (according  to  Hausmann,  11  per 
cent.)  sufl"er  from  the  same  affection  in  the  vagina.  The 
oidium  albicans  of  the  muguet  of  the  infant  is  also  the 
parasite  in  this  affection  of  the  vagina  of  the  woman. 
Moreover,  it  is  identical  with  the  oidium  lactis,  which  is 
found  during  the  fermentation  of  milk.  For  that  reason 
it  is  impossible  to  distinguish  varieties.  To  prevent  it,  ab- 
solute cleanliness  is  usually  sufficient.  It  is  necessary  to 
wash  the  infant's  mouth  very  frequently,  after  every  nurs- 
ing or  vomiting,  with  cold  water;  and  it  is  also  important 
to  wash  the  nipple  of  the  woman  after  every  nursing.  If 
drops  of  milk  are  allowed  to  remain  upon  the  nipple,  the 
result  will  be  fermentation  and  local  irritation.  In  fis- 
sures and  under  scabs  there  are  deposits  of  bacteria  and 
vibriones;  and  from  these  the  mouth  of  the  child  is  liable 
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to  be  influenced.  Just  so  the  infant  infects  the  mother. 
When  muguet  has  first  made  its  appearance  in  the  nurs- 
ling, it  is  usually  sufficient  to  wash  the  baby's  mouth  with 
alkaline  solutions  frequently  and  thoroughly.  It  is  not 
sufficient,  however,  to  simply  wet  it;  but  the  oidiura,  the 
epithelium,  and  the  foreign  substances  which  make  up  the 
deposits  are  to  be  rubbed  off,  until,  in  many  cases,  a 
small  quantity  of  blood  is  visible.  By  so  doing,  not  only 
old  deposits  will  be  removed,  but  the  formation  of  new 
ones  will  be  prevented. 

Finally,  the  floor  of  the  mouth  should  be  carefully  ex- 
amined. Brandt  found  a  ranula  of  the  size  of  an  almond 
in  the  median  line  of  the  mouth  of  a  girl  of  four  days. 
Her  brother  had  a  still  larger  one  at  the  same  age.  In 
a  girl  of  seven  weeks  he  found  a  bilateral  ranula,  and  one 
upon  the  left  side  of  the  mouth  in  a  boy  of  three  months. 
All  of  these  cases  were  speedily  cured  by  incision. 

The  elimination  of  urine  is  to  be  carefully  noticed.  Not 
rarely  will  the  newborn  infant  urinate  immediately  after 
birth,  but  sometimes  hours  pass,  and  even  a  day,  before 
the  bladder  is  emptied.  Deficient  excretion  of  urine  may 
be  the  result  of  an  insufficient  allowance,  to  the  infant, 
of  water.  In  such  cases  it  is  temporary  and  unimportant. 
But  now  and  then  there  is  an  actual  affection  of  the  kid- 
neys, which  prevents  secretion  or  elimination.  Soon  after 
birth  there  is  an  accumulation  of  uric  acid  in  the  calices 
of  the  kidneys,  which  may  prevent  the  excretion  of  urine. 
Now  and  then  this  gives  rise  to  the  formation  of  stones, 
which  are  sometimes  found  in  very  young  infants.  In  forty 
post-mortem  examinations,  made  upon  infants  under  one 
year  of  age,  I  found  renal  calculi  six  times.  This  certainly 
cannot  be  the  rule,  but  it  shows  what  may  be  expected 
under  extraordinary  circumstances.  At  all  events,  copious 
drinking,  occasionally  of  mild  alkaline  solutions,  and  warm 
bathing  are  indicated  in  cases  of  defective  elimination 
of  urine.  The  restlessness  and  screaming  will  be  relieved 
with  every  micturition.  The  same  observation  can  be  made 
with  reference  to  older  children,  who  have  violent,  con- 
stant, and  apparently  inexplicable  screaming  spells.  Those 
symptoms  depend  frequently  upon  the  presence  and  elim- 

54 


INFANT    HYGIENE 

ination  of  gravel  or  renal  calculi.  Nor  is  this  all;  there 
are  a  number  of  cases  in  which  the  presence  of  uric  acid 
infarctus  is  the  first  cause  of  nephritis,  that  disease  being 
the  immediate  result  of  actual  irritation  or  even  real  in- 
jury. In  many  a  case  apparent  meningitis  in  very  young 
children  will,  upon  close  examination,  be  found  to  be  a 
case  of  nephritis.  In  one  case,  at  least,  which  passed 
under  my  observation,  there  was  apparent  sclerema  in  the 
newborn  that  was  the  result  of,  or  perhaps,  I  might  say, 
was  complicated  with,  acute  nephritis.  In  that  instance 
the  nephritis,  without  doubt,  was  due  to  the  presence  of 
copious  deposits  of  uric  acid  infarctus. 

The  Nipples  of  the  Newborn. 
The  nipples  of  the  newborn  exhibit  occasional  changes, 
either  immediately  after  birth  or  after  some  days;  tume- 
faction, or  secretion,  is  not  very  rare.  Guillot  reports  as 
follows  on  his  examinations  of  the  latter:  It  occurred 
from  the  seventh  to  the  twelfth  day,  after  which  it  de- 
creased and  ceased.  It  was  white,  neutral,  or  alkaline, 
turned  sour  when  exposed  to  the  atmosphere,  formed  a 
serous  and  a  cream  layer  on  standing,  and  consisted  of 
water,  casein,  fat,  and  sugar.  Under  the  microscope  there 
were  spherical  bodies  of  unequal  diameter,  translucent,  and 
insoluble  in  ether.  Schlossberger  found  alkaline  reaction; 
the  liquids  looked  like  watered  milk,  did  not  coagulate  un- 
der the  influence  of  heat,  but  did  so  under  that  of  acid 
or  rennet;  they  contained  much  sugar,  normal  milk-cor- 
puscles, no  colostrum  corpuscles,  no  pus.  Genser  examined 
the  mammary  secretion  of  a  girl  of  fourteen  days,  whose 
mammae  were  as  large  as  a  walnut  each,  and  permitted 
the  removal,  by  gentle  pressure,  of  3  grms.  of  liquid.  Its 
specific  gravity  was  1.01986;  it  was  strongly  alkaline. 
The  microscopical  examination  revealed  corpuscles  of  fat 
and  colostrum  and  cell  detritus.  Chemically  it  contained 
casein,  5.57;  albumen,  4.09;  sugar  of  milk,  9-56;  butter, 
14.56;  salts,  8.26 — altogether  42.95  per  1000  of  solid  con- 
stituents. The  percentage  of  salts  corresponds  better  with 
that  of  blood  (0.8)  than  with  that  of  milk  (0.4-0.5).  In 
the   salts   there   were   muriatic,   sulphuric,   and   phosphoric 
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acids,  sodium,  potassium,  calcium,  magnesium,  and  traces 
of  iron. 

Synety's  examination  was  mainly  anatomical  and  micro- 
scopical. The  histological  and  secretory  character  of  the 
mammae  of  the  newborn  was  very  much  like  that  of  the 
woman,  with  none  but  the  quantitative  difference,  and 
without  difference  as  to  sex.  The  superficial  milk-ducts 
were  obstructed  with  epithelium;  toward  the  interior  they 
dilated,  and  formed  cavities  with  cubic  epithelium  and  a 
liquid  resembling  colostrum.  The  latter  may  be  absent  in 
the  mature  infant,  but  not  unfrequently  it  is  met  with  in 
premature  and  still-births,  though  the  mammae  exhibited 
but  a  rudimentary  development.  The  secretion  resembles 
that  of  the  woman  mostly  from  the  fourth  to  the  tenth  day ; 
the  gland  itself  differs  from  that  of  woman  quantitatively 
only.  About  that  time  the  milk-ducts  show  diverticles  and 
sprouting;  not  all  of  them  yield  a  secretion,  but  all  carry 
a  cubic  epithelium.  The  secretion  obtained  by  pressing 
the  gland  increases  up  to  six  or  eight  weeks. 

Squeezing,  however,  must  be  avoided.  It  is  barely  pos- 
sible that  the  glands  can  be  squeezed  out  without  any 
injury;  but  the  rule  is,  the  bringing  on  of  irritation  and 
inflammation.  Suppuration  in  the  infant,  and  mutilation 
pf  a  mamma  in  the  adult  from  that  cause,  I  have  seen  a 
number  of  times.  When  there  is  an  inflammatory  irrita- 
tion, water  or  lead-wash  are  indicated ;  where  there  is  swell- 
ing with  hardness  without  redness  or  pain,  iodide  of  po- 
tassium and  glycerine  (1:2-6)  externally,  with  or  without 
extract   of   belladonna. 

Angiomata  on  or  very  near  the  mammae  are  not  rare. 
The  subject  does  not  strictly  belong  here;  but  I  will  say 
that,  as  these  naevi  are  apt  to  grow  fast,  and  become  de- 
structive to  the  neighboring  tissue,  they  ought  to  be  de- 
stroyed soon  in  female  infants.  The  safest  means  is  the 
actual    (galvanic)    cautery. 

Skin — Bathing — Temperature. 
The   first  bath   of  the   child   and   its   bathing   generally 
require  great  caution.     The  effect  of  the  increase  or  diminu- 
tion of  bodily  heat  in  the  newborn  or  young  child  presents 
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many  peculiar  features.  The  statements  of  different  writers 
with  regard  to  the  temperature  of  newborn  infants  are 
on  the  whole  pretty  uniform.  Occasionally,  however,  we 
meet  with  some  discrepancies  in  the  measurements,  when 
the  temperature  is  taken  irregularly  and  unfrequently. 
Thus,  J.  Stockton  Hough  examined  14  children  and  again 
13,  of  ages  varying  from  20  hours  to  44  months,  and 
found  in: 

5  children,  20  to  36  hours  old,  aver,  temp,  of  37.39°  C.  (99.4°  F.) 

6  "  3  "    10  days      "        "         "  36.97°  C.  (98.6°  F.) 

7  "  2  "  9  weeks  "  "  "  36.73°  C.  (98.3°  F.) 
9         "           3  "    44  months"        «        "             36.87°  C.   (98.5°  F.) 

r' 

But  we  have  plenty  of  facts  that  are  more  reliable.  Juer- 
gensen  generally  found  less  regularity  than  in  a  maturer 
age,  and  less  variation  depending  upon  the  time  of  day. 
Baerensprung  found  immediately  after  birth  a  rectal  tem- 
perature of  from  37.8°  to  37.9°  C.  (100°  F.  to  100.4° 
F.),  a  little  higher  than  in  the  uterus  or  vagina.  He  ob- 
served a  fall  of  temperature  of  one  degree,  Centigrade, 
after  the  first  bath,  and  during  the  first  ten  days  a  rectal 
temperature  of  37-6°  C.  (99-8°  F.)  in  the  evening  and 
37.4°  C.  (99-4°  F.)  in  the  morning.  In  normal  births, 
Wurster  found  the  temperature  of  the  newborn  child  on 
an  average  0.1°  C.  (00.2°  F.)  higher  than  the  temperature 
of  the  vagina.  (Gaz.  med.,  24;  Gaz.  hop.,  17,  1870.)  He 
also  found  that  when  there  was  an  elevation  of  temperature 
in  the  vagina  the  bodily  heat  of  the  child  was  proportion- 
ately higher.  M.  Andral  concludes,  from  twenty-seven 
measurements  of  the  temperature  in  the  infant's  axilla 
and  four  measurements  in  the  uterus,  that  the  tempera- 
ture of  the  newborn  child  is  generally  above  normal, 
seldom  below  (38.7°-38.9°  C  [101.8°-102.1°  F.]),  cor- 
responding to  the  temperature  of  the  uterus,  which  is  0.1°- 
0.4°  C.  (00.2°-0.8°  F.)  higher.  But  it  is  only  just  after 
birth  that  the  temperature  shows  this  elevation.  A  half 
hour  later  it  is  rather  below  normal,  and  from  the  second 
hour  is  equivalent  to  the  normal  temperature  of  the  adult. 
Andral's  opinion  is  that  the  abnormally  high  temperature 
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of  the  newborn  child  is  due  to  the  uterus,  the  tempera- 
ture of  which  will  be  found  a  little  higher.  Had  he  taken 
his  measurements  in  the  rectum,  however,  and  not  con- 
tented himself  with  those  obtained  in  the  axilla,  he  would 
doubtless  have  found  a  difference  the  other  way.  Lepine 
took  the  temperature  of  one  hundred  children  twice  during 
the  day  in  the  rectum.  Directly  after  birth  he  found  the 
temperature  0.2°  C.  (0.36°  F.)  higher  than  in  the  vagina 
or  rectum  of  the  mother  (37.5°  C.  [99-5°  F.]),  and  for 
the  reason,  as  he  very  properly  states,  that  the  latter  are 
more  liable  to  be  cooled  than  the  foetus  in  utero.  In  the 
colder  temperature  of  the  air  the  temperature  of  the  child 
falls  for  several  hours  (in  weakly  children  to  33°  C. 
[91.5°  F.]),  and  after  twenty-four  hours  becomes  normal 
again.  An  interesting  supplement  to  his  observations  is 
afforded  by  the  temperatures  as  compared  with  the  weight. 
When  the  weight  of  the  child  increased  from  the  fifth  to 
the  eighth  day,  the  temperature  was  36.83°  C.  (98.4°  F.)  ; 
where  the  weight  did  not  increase,  it  was  36.82°  C.  As  a 
general  rule,  his  temperatures  are  a  little  low,  possibly  for 
the  reason,  suggested  by  himself,  that  all  of  the  children 
whom  he  examined  lived  under  unfavorable  conditions.  H. 
Fehling  made  1200  observations  upon  ninety  children; 
twenty-five  examinations  gave  a  medium  temperature  of 
38.32°  C.  (101°  F.)  for  boys,  and  37.99°  C.  (100.4° 
F.)  for  girls,  with  variations  from  37.6°  to  38.9°  C. 
(99.7°-102°  F.).  After  birth  there  was  a  fall  of  tempera- 
ture which  passed  away  in  from  ten  to  twelve  hours.  Later 
there  was  a  characteristic  difference  between  the  tempera- 
ture of  children  born  at  maturity  and  in  good  condition 
(37.35°  C.  [99.2°  F.])  and  those  born  prematurely— two 
to  six  weeks  before  time  (36.81°  C.  [98.3°  F.]).  Fever 
in  the  nursing  mother  had  no  effect  upon  the  child's  tem- 
perature. 

My  own  temperature  measurements,  which  have  not  been 
very  numerous,  were  all  taken  in  the  rectum.  I  have  oc- 
casionally found,  directly  after  birth,  a  difference  between 
the  child's  temperature,  and  that  of  the  mother's  vagina, 
in  favor  of  the  former.  But,  as  a  rule,  the  child's  tem- 
perature sank  in  a  very  short  time  by  0.5-1°  C.  (0.19°  F.- 
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0.18°  F.),  and  on  the  following  day  was  normal,  above 
37°  C.  (98.8°  F.).  The  cause  of  the  fall  in  temperature 
had  been  correctly  indicated  by  others.  It  lies  partly  in 
the  imperfect  circulation  and,  especially,  the  imperfect 
respiration,  and  in  the  decided  chilling  to  which  the  child 
is  exposed  on  entering  the  world.  The  feebler  the  child 
is,  the  longer  will  it  be  before  the  cutaneous  temperature 
rises  again.  For  this  reason,  as  has  been  ascertained  by 
examinations  made  in  the  axilla — as  deceptive  here  as  in 
many  diseases  where  either  the  surface  is  very  rapidly 
cooled  or  the  cutaneous  circulation  is  very  sluggish — there 
is  always  a  certain  lowering  of  the  temperature  imme- 
diately after  birth.  The  effect  of  a  moderate  degree  of 
co^  acting  on  the  skin  and  exciting  reflex  action  is  bene- 
ficial. But  if  the  cold  is  long-continued  before  the  bodily 
functions  are  fully  and  regularly  established,  it  can  only 
do  harm.  Therefore,  the  newborn  child  should  not  remain 
too  long  uncovered.  The  physician  cannot  watch  flie  pro- 
fessional nurse  too  carefully,  as  she  slowly,  with  great 
deliberation  and  with  great  show  of  wisdom,  addresses 
herself  to  the  work  of  oiling  and  soaping,  washing,  rub- 
bing, drying,  bandaging  and  dressing  the  child,  till  finally, 
its  hands  and  feet  blue  with  cold,  and  its  cheeks  sunken, 
its  array  is  complete. 

The  child's  bath  should  not  be  too  hot.  The  immense 
number  of  deaths  from  trismus  that  occurred  in  the  practice 
of  the  Elbing  midwife  (99  out  of  380  deliveries)  is  a  suffi- 
cient warning  in  this  connection  (Kehrer).  On  the  other 
hand,  it  should  not  be  below  32°  C.  (89.5°  F.).  Violent 
chilling  of  the  skin  at  this  early  period  of  life,  before 
the  functions  have  become  regular,  should  be  carefully 
avoided.  During  the  first  few  months  the  temperature  of 
the  bath  should  not  be  much  lower,  and  always  should  be 
tested  with  the  thermometer.  We  need  not  share  J.  Simon's 
fears  "  that  the  epidermis  will  be  macerated  by  the  warm 
baths";  that  the  children  bathed  every  day  will  become 
pale,  feeble,  and  relaxed,  and  "  suff'er  from  eczema " ; 
although  we  must  admit  the  truth  of  his  zoological  observa- 
tion that  "  no  other  sucking  animal  regularly  receives  a 
warm   bath."      The    fact   should   be   remembered   that   the 
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younger  the  child,  the  greater  is  the  proportion  of  external 
surface  to  the  cubical  contents  of  the  body,  and  that  the 
immense  number  of  sensitive  nerve-filaments  and  capillaries 
expose  the  surface  in  the  young  to  violent  reflex  manifes- 
tations. A  long-continued  cool  bath  will  not  be  borne  even 
by  children  of  more  advanced  age.  For  this  reason,  cool 
or  luke-warm  baths  act  so  quickly  and  effectively  in  the 
fevers  of  children.  For,  as  already  said,  it  is  not  upon 
the  weight  of  the  body  that  abstraction  of  heat  or  the  sub- 
sequent reaction  depends,  but  upon  the  relative  extent  of 
conducting  and  radiating  surface. 

When  the  child  is  a  few  months  old,  and  during  the  hot 
season  especially,  the  warm  baths  should  be  followed  by  a 
cooler  one,  or  later  even  by  a  cold  bath,  with  brisk  rub- 
bing. When  baths  proper  are  not  given,  but  simple  wash- 
ing supplies  its  place,  inasmuch  as  the  whole  surface  is  not 
exposed  at  once,  cooler  water  can  be  employed.  Brisk 
rubbing  must  not  be  neglected,  and  it  should  be  done  dur- 
ing the  bath,  when  the  baths  are  gradually  being  made 
colder.  It  serves  both  to  excite  the  cutaneous  activity  and 
to  constantly  bring  fresh  water  in  contact  with  the  body. 
In  pathological  conditions  it  is  important  to  bear  in  mind 
that,  when  luke-warm  or  cool  baths  are  given  for  the 
purpose  of  reducing  the  temperature,  this  object  is  always 
accomplished.  But  if  the  activity  of  the  cooled  skin  is 
not  restored  again,  the  temperature  of  the  interior  of  the 
body  will  be  enormously  increased  while  the  skin  remains 
cool.  In  such  cases  the  temperature  will  fall  rapidly  when 
a  warm  or  hot  bath  is  given,  with  the  effect  of  dilating 
the  cutaneous  blood-vessels,  inciting  external  circulation 
and  restoring  radiation  from  the  surface.  The  indication 
for  so  doing  is  mainly  found  in  such  cases  as  are  liable 
to  prove  dangerous,  and  terminate  fatally  through  the 
elevation  of  temperature  only. 

But  these  pathological  and  therapeutical  questions  do  not 
concern  us  here.  I  insist  only  on  this,  again,  that  the  bath 
of  the  young  infant  be  warm  (about  31°  or  32°  C.  =  90° 
F.)  ;  about  the  end  of  the  second  or  third  year  the  tempera- 
ture of  the  (short)  bath  ought  to  be  about  23°  or  24°  C. 
(73°-75.5°  F.).     The  warm  bath  of  the  young  infant  ought 
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to  be  followed  by  a  sponging  off,  or  washing,  with  cooler 
water,  before  the  final  rubbing  and  drying.  This  is  suffi- 
cient in  the  direction  of  hardening.  -  The  latter  is  desir- 
able, but  protection  and   safety  more  so. 

There  is  but  little  to  be  said  concerning  general  dietetic 
rules  for  the  newborn,  such  as  are  contained  in  the  num- 
berless text-books  on  diseases  of  children,  or  obstetrics. 
General  physiological  and  dietetic  principles  suffice  for 
the  purpose  of  regulating  the  care  of  the  very  young.  It 
is  true  that  the  young  infant  requires  more  care,  but  not 
true  that  it  requires  a  different  one.  In  regard  to  the 
above  remarks  on  the  treatment  of  the  skin,  this  only  may 
be  added,  that  rapid  changes  of  temperature  are  not  well 
tolerated,  and  high  and  low  temperatures  both  must  be 
avoided.  Besides,  by  regular  and  moderately  warm  bath- 
ing, the  skin  is  kept  in  a  sufficiently  normal  condition  to 
reduce  the  number  and  severity  of  cases  of  intertrigo. 
Where  it  develops,  nevertheless,  lycopodium  and  starch  act 
less  beneficially  than  oxide  of  zinc  or  subnitrate  of  bis- 
muth. 

Clothing  must  be  warm  and  comfortable.  Feet  and  ab- 
domen require  keeping  warm.  Soft  flannel,  or  merino,  in 
summer,  is  indispensable  among  the  articles  of  clothing. 
Nothing  ought  to  press  or  constrict.  Even  in  Germany 
they  begin  to  acknowledge  the  fact  that  a  baby's  limbs  and 
chest  require   a  certain  freedom. 

The  general  rule  of  keeping  a  baby's  body  warm  permits 
of  but  a  single  exception ;  and  this  refers  to  its  head.  It 
ought  to  be  kept  cool,  and  requires  a  hair  instead  of  a 
feather  pillow,  or  a  folded-up  sheet  over  the  latter.  Feather 
beds  must  be  avoided  altogether,  except  in  the  case  of 
feeble  or  prematurely  born  infants,  in  whom  it  is  often 
very  difficult  to  preserve  a  uniformly  warm  temperature  of 
the  surface. 

Infant   Feeding. 

During  the  years  1845-1864  the  percentage  of  infants, 
under  observation  in  the  clinic  of  Prof.  Stoltz,  in  Strass- 
burg,  when  nursed  by  their  mothers,  was  19;  that  of  in- 
fants raised  by  strangers,  87.  Willemain  compared  the 
mortality  of  nurslings  remaining  with  their  mothers,  while 
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in  prison,  with  that  of  infants  raised  on  artificial  food 
outside  the  prisons;  the  former  was  19j  the  latter  43  per 
cent.  Frank  reports,  for  Munich,  2804  deaths  in  the  first 
years  of  life,  in  1868;  2539  in  1869;  2986  in  1870.  The 
percentages  of  those  raised  on  breast-milk  were  10.6,  16.1, 
17.6;  of  those  fed  without,  89-4,  83.9,  82.4.  E.  Walser 
reports  a  death-rate  of  infants  under  a  year  of  499  per 
1000,  in  a  country-town  where  breast-milk  is  withheld 
systematically;  of  322  in  a  neighboring  town  where  part 
of  the  babies  are  raised  on  the  breast.  The  differences 
in  the  feeding  in  these  two  localities  do  not  depend  on 
necessity,  but  on  custom  only;  and  the  fatal  results  of  ar- 
tificial and  coarse  alimentation  might  be  avoided.  Under 
less  favorable  circumstances  are  babies  in  industrial  dis- 
tricts, where  women  are  compelled  to  work  in  factories. 
In  Zurich,  Dr.  Kleinmann  found  the  infant  mortality  con- 
siderably larger  in  the  industrial  than  in  the  agricultural 
neighborhood.  Now,  of  all  the  deaths  (1922)  in  the  first 
year  of  life,  40.89  per  cent,  were  from  digestive  disorders, 
and  21.01  from  respiratory  diseases.  In  the  second  year 
of  life  there  were  695  deaths,  of  which  9-06  per  cent,  were 
of  diseases  of  the  digestive,  36.54  of  the  respiratory  or- 
gans. Thus  the  main  cause  of  death  changes  completely. 
In  the  first  year  of  life  stomach  and  intestines,  in  the 
second  bronchi  and  lungs,  are  the  sources  of  increase  of 
the  death-rate.  The  respiratory  organs  are  better  pro- 
tected, habitually,  in  the  first  year,  and  the  digestive  or- 
gans more  improperly  treated.  Those  infants  who  sur- 
vive the  first  are  exposed  to  the  same  parental  ignorance 
and  carelessness  concerning  the  requirements  of  the  or- 
gans of  respiration  in  the  second. 

Mortality  diminishes  with  every  day  of  advancing  life. 
Every  additional  hour  improves  the  baby's  chances  for 
preservation.  Of  1585  infants  born  alive,  687  died  in 
the  first  month,  222  in  the  second,  157  in  the  third — 1066 
in  the  first  quarter.  According  to  the  records  of  the  Grand 
Duchy  of  Baden,  during  the  twelve  years,  1852-1863,  of 
infants  born  alive  26.13  per  cent,  died  in  the  first  year; 
of  these  10.60  in  the  first,  3.06  in  the  second  month.  Thus 
more  than  one-half  of  those  dead  before  the  end  of  the 
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first  twelve-month,  perished  in  the  first  two  months.  Thus 
the  causes  of  disease  are  more  active  the  earlier  they  are 
brought  to  bear  upon  the  young  with  its  defective  vitality. 
Two  grave  conclusions  are  to  be  drawn  from  this  fact. 
The  first  is,  that  the  diminution  of  early  mortality  depends 
on  avoiding  diseases  of  the  digestive  organs  by  insisting 
upon  normal  alimentation.  This  is  principally  important 
in  the  first  few  months.  While  breast-milk  has  been  shown 
to  lower  infant  mortality  through  the  whole  first  year,  it 
does  so  more  in  the  first  few  months.  Thus,  though  an 
infant  may  not  be  fed  on  breast-milk  through  the  whole 
normal  period  of  nursing,  a  great  gain,  indeed,  is  accom- 
plished by  insisting  on  nursing,  though  for  a  limited  time, 
perhaps  two  months  only.  There  are  but  few  mothers  but 
wilT  be  capable  of  nursing  during  that  brief  time,  and 
none  who  ought  to  be  spared  the  accusation  of  causing 
ill-health  or  death  to  her  baby  if  she  refuses  to  nurse  it 
at  least  through  the  first  dangerous  months.  The  second 
conclusion,  resulting  from  the  above  figures,  is  this,  that 
the  dietetic  problems  and  rules  for  the  infant  concern  the 
digestive  organs  mainly.  Thus  their  physiology  and  pathol- 
ogy, as  influenced  by  feeding,  will  be  the  main  objects 
of  the  following  pages ;  and  one  of  the  principal  difficulties 
in  this  connection  will  be  found  in  the  selection  of  the 
proper  artificial  food  when  breast-milk  cannot  be  obtained. 

Breast-milk,  When  to  be  Given— Loss  of  Weight. 
The  question  as  to  whether  the  newborn  child  should  be 
put  to  the  breast  at  once  or  after  waiting  a  short  time,  can 
perhaps  be  better  approached  after  we  shall  have  considered 
certain  changes  in  weight  which  the  child  undergoes.  The 
commonly  accepted  rule,  that  the  weight  of  the  normal 
child  stands  in  a  necessary  relation  to  its  condition,  may 
be  taken  for  granted.  In  speaking  of  such  a  relation,  how- 
ever, we  exclude  the  slight  losses  of  weight  due  to  evapo- 
ration of  the  amniotic  fluid,  the  removal  of  vernix,  or  the 
evacuation  of  already  formed  meconium  and  urine.  The 
writer  who  first  distinctly  stated  the  fact  that  the  newborn 
child  lost  in  weight  after  birth  was  Chaussier.  Since  then 
Bouchaud,    Haake,    Winckel,    Gregory,    Edlefsen,    Ritter, 
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Knopf,  Krueger,  Kesmarzsky,  Ingerslev,  and  others  have 
followed  up  the  subject  with  activity.  Still  another  in- 
vestigator and  one  of  the  most  accomplished,  is  Kehrer. 
Chaussier  went  only  so  far  as  to  observe  that  children 
continued  to  lose  in  weight  from  one  to  five  days,  when 
they  began  to  gain.  Kesmarzsky  found  a  rapid  loss  dur- 
ing the  first  two  or  three  days;  after  which  there  was  a 
gradual  increase,  but  so  slow  was  it  that  by  the  seventh 
day  scarcely  one-half  of  what  was  lost  had  been  regained-. 
Haake  ascertained  that  in  the  first  twenty-four  hours  there 
was  an  average  loss  of  four  ounces;  according  to  Winckel 
it  was  3.47  ounces  for  boys  and  4.25  ounces  for  girls. 
According  to  Haake,  the  total  loss  of  weight  amounted 
in  boys  to  from  one-sixteenth  to  one-seventeenth  of  the 
entire  weight;  in  girls  it  was  from  one-fifteenth  to  one- 
sixteenth.  Winckel  found  that  the  total  loss  varied  be- 
tween. 3  and  15  ounces  (90  and  450  grms.).  Thirty-three 
per  cent,  of  newborn  children  had  not  recovered  their 
original  weight  by  the  ninth  day,  and  it  was  observed  that 
boys  recovered  a  little  more  quickly  and  lost  less  than 
girls.  With  the  exception  of  Breslau  and  Ingerslev,  all 
observers  seem  to  agree  upon  this  point.  There  appears, 
also,  to  be  no  difference  of  opinion  with  regard  to  the 
observation  of  Winckel  and  others,  that  those  children  who 
were  freely  nourished  with  breast-milk  began  to  increase 
in  weight  on  the  third  or  fourth  day,  while  those  fed  upon 
cow's  milk  had  not  regained  their  original  weight  by  the 
tenth  day. 

Of  no  less  interest  is  the  observation,  that  heavy  chil- 
dren suffer  less  loss  than  light  ones  (Ingerslev),  and  that 
the  children  of  primiparae  lose  more  (7.2  per  cent.)  than 
those  (6.48  per  cent.)  of  multiparae.  According  to  Inger- 
slev, the  weight  of  the  children  (3450  in  the  Lying-in 
Hospital  at  Copenhagen)  increased  with  each  successive 
pregnancy.  Duncan  had  stated  that  the  age  of  twenty- 
nine  in  the  mother  marks  the  maximum  point  in  respect 
to  the  weight  of  the  children  born.  Ingerslev's  results 
uniformly  showed  that  of  50  children  raised  at  the  breast, 
47  lost  in  weight  until  the  third  day,  and  33  did  not  begin 
to  gain  until  the  fifth  day.     These  facts  acquire  a  greater 
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theoretical  and  practical  significance  by  comparing  them 
with  observations  made  upon  the  lower  animals  (Kehrer). 
In  all  mammals  there  is  a  loss  during  the  first  hour  or  day, 
depending  upon  evaporation  of  fcEtal  fluids,  or  the  dis- 
charge of  meconium  and  urine.  But  aside  from  this,  there 
is  in  them  an  immediate,  and  uninterrupted,  though  varying, 
increase  in  weight.  The  reason  of  this  lies  in  the  fact 
that  the  3'oung  of  animals — the  dog,  rabbit,  cat,  or  deer, 
for  example — begin  to  suck  directly  after  birth,  often 
while  yet  attached  by  the  umbilical  cord.  The  pig  and 
lamb,  too,  take  the  dug  after  an  hour,  and  the  calf  and  foal 
five  or  six  hours  after  birth.  This  early  sucking  has  a 
bearing  upon  the  production  of  the  milk.  The  udders  of 
these  animals  begin  to  secrete  earlier  than  the  average 
breast  of  the  human  female.  Colostrum  begins  to  flow  even 
before  the  commencement  of  labor.  During  parturition  the 
dugs  swell,  and  at  birth  there  is  an  abundant  supply  of 
colostrum;  and  the  young  animal,  possessed  of  no  prejudice 
in  respect  to  the  "  slight  nutritive  value  "  of  colostrum, 
sucks  and  thrives. 

From  the  foregoing  series  of  facts  we  draw  the  follow- 
ing conclusions:  Large  children — hence,  as  a  rule,  boys 
■ — suff'er  less  loss  of  weight  and  recover  more  quickly  than 
small  ones.  A  medium  age  on  the  part  of  the  mother  is 
favorable  to  the  production  of  large  children.  Feeding 
with  cow's  milk  delays  the  increase  in  the  child's  weight. 
Putting  the  child  at  once  to  the  breast  affords  a  means  of 
increasing  the  weight  immediately. 

It  will  rest  with  the  social  science  of  the  future,  con- 
trolled by  liberality  and  culture,  to  determine  how  far 
measures  shall  be  taken  to  prevent  child-bearing  among 
women  who  are  immature  both  in  body  and  years,  in  order 
to  insure  the  generation  of  children  with  larger  frames, 
and  hence  better  adapted  to  the  conditions  of  life.  In 
this  way  only  could  the  probability  of  producing  larger 
children  be  increased.  We  have  general  reasons  for  be- 
lieving that  our  babes  are  larger  than  those  of  former 
centuries.  For  we  know  that,  through  the  improved  facili- 
ties for  obtaining  food  and  the  increased  protection  af- 
forded to  life,  health,  duration  of  life,  size  and  strength 
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of  body,  have  all  been  improved  and  augmented.  For,  in 
spite  of  the  tendencies  of  our  civil  industries  to  create  at 
the  same  time  immense  fortunes  and  immense  misery,  and 
though  we  still  have  with  us  the  "  poor  peasant  bo3^s  who 
have  to  die  before  they  have  had  a  single  chance  of  once 
eating  a  square  meal  "  (Zimmermann,  "  History  of  the 
Peasant  Wars  "),  yet  the  life  of  the  average  man  is  better 
supplied,  better  protected,  more  vigorous,  and  of  longer 
duration  than  ever  before.  The  justness  and  moderation 
of  future  periods  of  development,  in  elevating  the  gen- 
eral mortality,  will  improve  the  stamp  of  the  race.  But  we 
do  not  need  to  wait  for  the  future  to  arrive  at  some  prac- 
tical and  immediate  conclusions. 

The  more  abundant  the  supply  of  mother's  milk,  and  the 
earlier  it  is  furnished,  i.  e.,  the  sooner  the  child  is  put  to 
the  breast,  the  better  it  will  be.  With  every  hour  of  con- 
tinued loss  of  weight,  the  newborn  child  is  losing  vigor, 
and  muscular  power  besides.  The  child  often  must  learn 
how  to  suck,  and,  while  it  makes  its  first  efforts,  the  mam- 
mary gland  is  stimulated  through  reflex  action,  producing 
increased  congestion  and  secretion.  The  loss  of  weight 
on  the  part  of  the  child  must  not  be  under-estimated. 
The  animals  upon  which  Chaussat  experimented  had  but 
to  lose  a  fifth  of  their  weight  before  dying  of  starvation. 

It  is  true,  however,  that  most  women  do  not  have  any 
colostrum  in  their  breasts  till  some  time  between  the  first 
and  fifth  days,  usually.  Vigorous  women  or  delicate 
women,  with  well-developed  breasts,  are  indeed  the  excep- 
tion. But  it  happens  often  enough  that  even  before  the 
birth  of  the  child,  a  moderate  secretion  from  the  breast 
takes  place,  and  it  is  not  so  very  rare  that  the  child  finds 
nourishment  directly  after  its  birth.  These  comparatively 
exceptional  cases  should  become  more  the  rule.  The  cat- 
tle-raiser pays  very  great  attention  to  feeding  during  the 
last  few  months  of  pregnancy  and  during  parturition.  But 
the  child-bearing  woman  is  treated  differently.  The  domes- 
tic animals  receive,  directly  after  the  birth  of  their  yoimg. 
quantities  of  nourishing  and  easily-digested  liquid  food. 
But  for  centuries  it  has  been  the  custom  to  put  the  puer- 
peral  woman    upon    a    starving   diet,    however    much    her 
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health  may  have  suffered  or  her  strength  have  been  re- 
duced. The  demand  for  sufficient  nourishment  should  not, 
however,  lead  to  any  excess  (A.  Flint,  Sr.,  Barker),  for 
even  the  cattle-raiser  knows  that  too  much  or  too  coarse 
food  tends  to  induce  obstruction  and  fever.  But  the  food, 
both  in  quantity  and  quality,  should  be  sufficient  to  supply 
the  blood  with  protein.  For  the  dictates  of  common  sense 
teach  that  the  puerperal  woman  should  not  in  nine  days 
lose  one-twentieth  of  her  weight.  I  conclude,  therefore, 
that  the  diet,  both  of  the  pregnant  and  the  puerperal 
woman,  should  be  such  as  to  favor  early  secretion  of  milk, 
enabling  the  child  to  be  nursed  at  an  early  period  and  at 
regular  intervals. 

^  Period  of  Weaning. 

The  normal  time  for  weaning  corresponds  with  important 
changes  in  the  digestive  apparatus  of  the  infant.  It  has 
arrived  when  a  group  of  two,  four,  or  at  most  six  incisors 
has  made  made  its  appearance,  viz.,  about  the  eighth  or 
tenth  month.  I  look  upon  this  rule  as  an  axiom  as  long  as 
we  have  to  deal  with  normal  children,  though  Fleischmann 
objects  to  its  validity.  He  relies  on  the  increase  of  weight 
as  the  proper  measures  of  normal  development,  and  re- 
quires infants  to  continue  nursing  as  long  as  their  weight 
is  on  the  increase.  But  he  forgets  that  not  a  few  in- 
fants grow  larger  and  heavier  while  and  because  they 
are  normal.  Many  of  them  are  fat,  heavy,  rotund,  and 
apparently  in  good  condition ;  but  the  trained  eye  dis- 
covers rhachitis  as  the  cause  of  this  rotundity  and 
obesity.  Many  become  more  rhachitical  with  every  week 
of  continued  nursing;  many  cases  of  rhachitis  depend  on 
nothing  but  protracted  nursing.  Thus,  the  fact  of  a  child 
not  having  teeth  at  the  normal  time,  though  of  full  or 
nearly  full  weight,  indicates  the  necessity  of  a  change  of 
food,  that  is,  weaning.  Sometimes  that  is  the  only  treat- 
ment and  care  required  by  rhachitis,  complicated  as  it  is: 
with  retarded  protrusion  of  teeth,  late  development  of 
osseous  and  muscular  tissue,  with  constipation,  hyperaemia, 
and  perspiration  of  the  head,  and  occipital  baldness.  Such 
infants,  when,  after  changing  wet-nurses,  or  after  having 
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been  weaned  altogether,  they  begin  to  become  more  nor- 
mal, will  lose  in  weight;  and  this  loss  of  fat  and  weight 
ought  to  be  hailed  with  J03\  In  other  cases,  though  the" 
general  health  of  the  mother  be  good,  her  mammary  gland 
may  be  developed  insufficiently,  and  its  secretion  defective. 
In  but  very  rare  cases  is  it  totally  absent,  but  it  is  some- 
times abnormal  in  quality,  and  therefore  injurious.  When 
this  is  proved  by  direct  examination,  or  by  its  effect  on 
the  nursling,  it  is  time  to  wean  or  change  breast-milk. 
Where  an  inheritable  disease  is  discovered  in  the  mother, 
she  has  injured  her  offspring  sufficiently  before  birth 
Consumptive,  syphilitic,  or  rhachitical  mothers  ought  not 
to  nurse.  A  healthy  wet-nurse,  or  even  artificial  feeding, 
is  preferable  to  the  continuation  of  a  lasting  injurj'.  No 
baby  has  a  good  chance  at  the  breast  of  such  a  mother; 
many  will  thrive  even  better  on  carefully  regulated  arti- 
ficial  food. 

Acute  puerperal  diseases  prevent  women  from  nursing, 
for  a  continuous  fever  stops  the  secretion  of  milk.  Mas- 
titis is  apt  to  terminate  nursing  very  abruptly ;  thus  the 
preventive  care  of  the  nipples  and  the  cure  of  superficial 
erosions  are  of  the  utmost  importance.  Chronic  diseases 
of  the  uterus  do  not  always  form  a  contraindication  to 
nursing;  on  the  contrary,  regular  and  protracted  nursing 
improves  insufficient  involution.  Women  who  lost  babies 
with  acute  tuberculosis,  and  those  syphilitic  ones,  whose 
babies  are  not  liable  to  infect  wet-nurses  because  of  the 
absence  of  specific  ulcerations  about  lips  and  mouth,  must 
not  nurse.  Epilepsy  and  other  serious  nervous  disorders, 
and  chronic  exanthemata  on  the  part  of  the  mother,  con- 
traindicate  nursing,  or  require  early  weaning.  So  does 
anaemia,  though  its  effect  on  the  composition  of  the  milk 
be  not  always  the  same.  In  some  specimens  all  the  solid 
constituents  were  found  diminished — in  others  all  of  them, 
with  the  single  exception  of  sugar;  in  others,  again,  there 
was  less  casein  and  sugar,  but  more  butter  (which  results 
from  a  transformation  of  casein  and  sugar). 

It  is  not  the  above  serious  disorders  of  the  nervous  sys- 
tem only  which  contraindicate  nursing.  Less  important 
affections — which,     however,     attack     suddenly — influence 
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milk  considerably.  Burdach  reports  the  case  of  a  woman 
who  suffered  from  "nervous  attacks";  after  each  attack 
the  milk  was  transparent  and  of  varnish  consistency  for 
hours.  Convulsions  have  been  noticed,  also  diarrhoea,  in 
babies  at  the  breast  of  women  suffering  from  violent  emo- 
tions. Berlyn  reports  the  case  of  a  baby  who  thus  turned 
pale  and  was  taken  with  a  convulsion  and  hemiplegia. 
Levret  has  even  the  report  of  a  young  dog  who  con- 
tracted a  convulsion  by  taking  the  breast  of  a  woman  after 
she  had  been  subjected  to  mental  emotion.  Contesse  has 
the  case  of  an  irascible  mother  who  lost  ten  children ;  the 
eleventh  thrived  perfectly  at  the  breast  of  a  wet-nurse. 
All  such  reports  are  not  fabulous,  for  the  effect  of  the 
nervous  system  on  secretions  is  well  established,  be  they 
lachrymal,  salivary,  renal,  or  mammary.  Agreeable  emo- 
tions on  the  part  of  the  mother  are  followed  by  copious 
secretion  of  milk;  depressing  ones  diminish,  sudden  inflxi- 
ences  suppress  it  (by  contraction  of  blood-vessels).  But 
not  only  increase  or  decrease  is  observed ;  there  is  a  chemi- 
cal change  also  depending  on  the  change  in  the  amount  of 
water,  resulting  from  vasomotor  disturbances  and  ab- 
normal cellular  action.  After  a  hysterical  attack,  Vogel 
found  milk  transparent  like  whey,  and  without  the  taste 
of  sugar.  It  contained  more  water  and  less  solid  constitu- 
ents: water,  908.93;  sugar,  34.92;  casein,  50.0;  butter, 
5.14;  salts,  1.01,  with  a  specific  gravity  of  1032.99.  Thus 
the  many  cases  of  colic  and  diarrhoea  on  the  part  of  the 
nursling  find  their  ready  explanation.  It  is  true  that  con- 
vulsions and  sudden  deaths  offer  greater  difficulty  to  a  sat- 
isfactory expl.-^nation.  But  such  cases,  though  they  be  rare, 
are  explained  by  the  ready  and  serious  reflex  irritability 
of  the  infant  organism. 

Shall  a  Bahy   he   Weaned   When  the   Nursing  Mother  Be- 
comes Pregnant  Again,  or  When  Menstruation 
is  Re-established?  * 

Lactation  and  pregnancy  are  incompatible.      It  is  but  a 
rare  occurrence  that  a  woman  has   strength  and  blood  in 

4  Cf.   Jour.   Obstet.,  etc.,  July,   1877. 
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Sufficient  quantity  to  sustain  herself,  a  nursling,  and  an 
embryo  or  foetus  besides.  Therefore,  as  early  as  1758,  a 
law  was  passed  in  France  compelling  wet-nurses  to  inform 
their  employers  of  the  occurrence  of  another  conception. 
Frequently  the  uterus  will  be  unable  to  resist  the  persistent 
mammary  irritation  kept  up  by  nursing,  and  thus  the  foetus 
is  expelled.  The  milk  of  pregnant  women  undergoes  a 
certain  number  of  changes.  According  to  N.  Davis,  the 
solid  constituents  decrease,  particularly  fats,  salts,  and 
casein,  and  the  milk  assumes  the  nature  of  colostrum. 

The  changes  brought  on  by  menstruation  are  analogous, 
according  to  the  same  author,  although  not  so  complete. 
Ch.  Marchand  examined  three  specimens  of  milk,  one  of 
six  days  before  menstruation,  one  during  menstruation,  and 
one  six  days  after  menstruation. 

Six  Days  Before  MenHruation. 

First  Second  Third 

individual,  individual,  individual. 

Butter     32.24  28.56  37.24 

Milk-sugar    68 .  25  69-31  69-75 

Casein    and    albumen.      20.20  16.75  18.40 

Salts     1 .  90  1 .  74          1.82 

Water    877-41  883.64  872.79 

During  Menstruation. 

Butter    27-45  30.32  33.15 

Milk-sugar    65 .  46  65.15  64 .  42 

Casein  and  albumen.  .  21.34  17.21  19-10 

Salts    1-98  1 .  80  1.89 

Water    883.77  885.52  881.44 

Six  days  after  Menstruation. 

Butter    29-41  29-24  35.54 

Milk-sugar    69-15  68.87  68.95 

Casein  and  albumen .  .  20.90  16.47  16.27 

Salts 1.89  1.82  1-72 

Water    878 .  65  883 .  60  877-42 
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Thus  there  i's  during  menstruation  a  marked  diminu- 
tion of  milk-sugar,  a  trifling  diminution  of  butter,  and  a 
trifling  increase  of  albuminous  material. 

The  above  results  agree  with  those  obtained  by  Bec- 
querel  and  Vernois,  who  found  sugar  diminished  (40.49: 
43.88),  and  albuminates  and  extractive  material  increased 
in  quantity  (47.69:38.69).  They  assert  that  infants 
nursed  by  menstruating  women  experience  no  injurious 
efi'ects. 

In  general  milk-sugar  and  albuminous  contents  appear 
to  keep  up  a  somewhat  inverse  proportion;  while  the  lat- 
ter are  increased,  the  former  diminishes  in  quantity. 

Besides,  from  a  few  observations  made,  it  appears  that 
milk-sugar  is  always  found  lessened  during  the  contin- 
uai)ce  of  a  uterine  aflfection,  be  it  hemorrhage  or  catarrh 
of  the  uterus  or  vagina. 

In  addition,  there  are  certainly  difi'erences  in  the  con- 
dition of  the  milk,  which  can  be  appreciated  or  esti- 
mated, particularly  as  to  the  size  of  the  corpuscles.  The 
milk  corpuscles — all  of  them  spherical,  refracting  light, 
and  enclosed  in  a  membrane  consisting  of  insoluble  al- 
buminates— range  from  1.25  to  4.  mm.  in  diameter.  Fleisch- 
mann  divides  them  into  three  classes,  large,  middle-size, 
and  punctiform.  The  first  he  found  in  old  women,  in 
protracted   lactation,   in   fevers,   and   during   menstruation. 

But  still  opinions  diff'er  as  to  whether  menstruation 
contraindicates  nursing  or  not.  For  it  is  true  that  there 
are  many  observations  of  colic,  vomiting,  and  acid  diar- 
rhoea on  the  part  of  the  nursling,  but  just  as  many  of 
entire  comfort  during  the  menstruation  of  wet-nurse  or 
mother.  It  is  customary,  when  menstruation  makes  its 
reappearance,  either  to  wean  or  to  change  wet-nurses. 
But  in  very  many  cases  nursing  is  persisted  in  for  the  pur- 
pose of  preventing  both  menstruation  and  pregnancy.  For 
the  functions  of  the  mammary  glands,  on  the  one  hand, 
and  those  of  the  ovaries  and  uterus,  on  the  other,  were 
often  considered  to  exclude  each  other.  Such  an  exclu- 
sion, however,  does  not  exist.  Pregnancy  may  occur  with- 
out menstruation,  no  matter  whether  lactation  is  going 
on  or  not.     I  had  a  patient  who  never  had  a  child  during 

71 


DR.    JACOBI'S    WORKS 

her  married  life,  for  a  number  of  years.  When  she  ap- 
plied to  me  she  had  not  menstruated  for  ten  months.  Not 
a  drop  of  blood  had  been  seen.  Her  uterus  appeared 
rather  too  large  for  a  normal  condition;  the  uterine  sound, 
introduced  for  diagnostic  purposes,  destroyed  a  normal 
and  fresh  two  months'  foetus.  Nor  is  this  the  only  case 
of  pregnancy  commencing  during  amenorrhoea.  Cases  will 
be  met  with  occasionally  in  the  journals,  and  would  be 
so  more  frequently  if  practitioners  were  as  anxious  to 
instruct  their  professional  brethren  by  the  mistakes  they 
made  as  to  benefit  them  by  the  reports  of  their  successes. 
During  lactation  pregnancy  is  not  infrequent,  no  matter 
whether  menstruation  is  regular,  has  reappeared,  or  has 
disappeared  again.  Meanwhile  the  secretion  of  milk  may 
be  quite  copious,  and  exhibit  no  very  apparent  alterations. 

In  general,  lactation  is  persisted  in,  and  is  dispensed 
with  at  the  expiration  of  nine  or  twelve  months.  At  this 
time  menstruation  has  usually  reappeared  and  is  regu- 
lar. That  length  of  time  is  also  required  to  fully  re- 
establish the  uterus  and  ovaries  without  regard  to  lac- 
tation. The  advice  of  the  English  author,  who  wanted 
women  to  nurse  their  babies  through  a  period  of  four 
years,  is  therefore  but  poorly  sustained  by  reasons.  His 
were  three.  The  first  was,  that  the  babies  were  thus  fed 
both  well  and  cheaply;  but  that  mode  of  feeding  would, 
indeed,  be  neither  good,  nor  cheap,  nor  sufficient.  His 
second  reason  was,  that  the  woman  would  escape  a  re- 
newed pregnancy  and  the  domestic  misery  emanating  from 
the  abundance  of  not-wished-for  children — which  is  con- 
trary to  the  established  facts.  Thirdly,  he  urged  that 
procedure  for  the  purpose  of  preventing  over-population. 
But  the  real  result  would  be  to  check  over-population  by 
destroying  the  women  through  exhaustion  and  abortion. 
Schopf-Merei,  however,  knew  of  a  case  of  that  kind, 
where  the  woman  would  have  swelled  the  heart  of  that 
style  of  Malthusian  with  joy  and  satisfaction.  Her 
twentv-two  pregnancies  resulted  in  the  existence  of  one 
child.' 

Some  time  ago  Roberton  remarked  that  one-half  of  the 
nursing    working-women    of    Manchester,    Eng.,    conceived 
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during  lactation;  and  but  a  few  years  ago  L.  Mayer  col- 
lected facts  concerning  the  frequency  of  menstruation 
during  that  period.  He  tabulates  1285  cases  in  395  indi- 
viduals. Of  1285  there  were  685  who  nursed.  Of  these 
685  there  were  402  who  menstruated  after  some  time. 
The  first  menstruation  appeared  after  six  weeks  in  99  (25 
per  cent.),  after  twelve  weeks  in  46,  after  four  months 
in  41,  of  the  above  number.^  Menstruation,  in  his  observa- 
tions, had  no  injurious  influence  upon  the  health  of  the 
nurslings.  Therefore,  the  reappearance  of  menstruation, 
in  his  opinion,  is  no  indication  for  either  weaning  the  baby 
or  changing  the  wet-nurse.  There  is  but  one  such  indica- 
tion, viz.,  ill-health  of  the  baby,  brought  on  by  the  con- 
tinuation of  nursing.  For  the  diminution  of  the  quantity  of 
blopd  in  the  maternal  organism,  or  the  thorough  change  in 
its  circulation,  may,  but  does  not  necessarily,  result  in  either 
quantitative  or  qualitative  alterations  of  breast-milk.  In 
cases  of  doubt,  the  regular  use  of  the  scales  may  decide 
the  question  of  nursing  or  weaning  by  determining  the 
weight  of  the  baby. 

The  effect  of  physiological  or  pathological  changes  in 
the  nursing-woman  on  her  mammary  secretion  can,  after 
all,  not  be  counted  up,  or  defined,  with  mathematical  cer- 
tainty. The  latter  is  rendered  impossible  by  the  variability 
of  vital  processes,  and  the  changes  taking  place  in  the  liv- 
ing subject.  Still  there  are  on  record  a  number  of  good 
observations  which  illustrate  the  effect  of  chemical  sub- 
stances or  of  diseases  on  the  breast-milk  of  either  animal 
or  woman.  A  number  of  them  are  very  useful  in  deter- 
mining the  changes  taking  place  in  the  condition  of  the 
milk,  and  the  influence  it  may  have  on  the  baby,  or  the 
manner  in  which  it  necessitates  weaning,  either  total  or 
partial. 

Coloring  materials  are  known  to  enter  into  and  pervade 

5  Tilt  obtained  from  his  experience  the  following  results: 
Of  100  women  whose  menstruation  returned  during  lactation, 
45  retained  their  milk  unchanged  hoth  in  quantity  and  quality. 
In  8  the  quantity  diminished,  1  lost  her  milk  altogether,  24 
had  a  large  flow  during,  and  15  after,  menstruation.  In  5 
the   percentage   of   solid   constituents   decreased. 
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all  sorts  of  tissues^  even  bones.  Milk  turns  yellow  by  the 
eating  of  caltha  palustris,  saffron^  and  rhubarb,  accord- 
ing to  Mosler;  red  by  rhubard,  opuntia,  rubia  tinctorum; 
blue  by  myosotis  palustris,  polygonum,  anchusa,  equisetum, 
according  to  Schauenstein  and  Spath.  Still  the  blue  color, 
which  penetrates  the  milk  uniformly,  must  not  be  mis- 
taken for  the  superficial  layer  of  discoloration  observed 
in  milk  after  a  few  days'  keeping.  The  latter  is  of  para- 
sitic character  (different  though  from  the  lactic  acid  para- 
site of  Hessling),  and  identical  with  penicillium  glaucum 
and  aniline  blue.  It  extends  into  the  lower  layers  but 
gradually,  infects,  by  communication,  normal  milk,  and 
remains  unchanged,  though  the  milk  be  filtered  through 
three-fold  paper.  When  introduced  into  the  stomach  the 
milk  thus  parasitically  infected,  is  apt  to  give  rise  to  acute 
gastritis  and  enteritis. 

Ethereal  oils  are  very  apt  to  enter  the  milk.  But  to 
prove  their  presence  otherwise  than  by  taste  or  smell  is 
not  always  easy.  For  organic  chemistry  has  not  even  ad- 
vanced sufficiently  to  decide  whether  quinia,  which,  when 
given  internally,  communicates  a  bitter  taste  to  the  milk, 
is  eliminated  as  quinia  or  in  some  other  form  (Chevallier 
and  Henry).  Nor  can  alcohol,  opium,  or  morphia  be  dis- 
covered with  absolute  certainty.  Still  the  occurrence  of 
poisoning  through  milk  is  an  undoubted  fact.  An  endemic 
is  reported,  in  Italian  and  German  journals,  of  an  affec- 
tion from  which  many  people  suffered,  in  the  neighbor- 
hood of  Rome,  Italy.  The  symptoms  consisted  of  vomit- 
ing, diarrhoea,  intense  thirst,  and  diminution  of  tempera- 
ture and  pulse.  The  milk  of  the  goats  was  suspected; 
the  goats  were,  however,  declared  to  be  in  good  health  by 
the  veterinary  surgeon,  and  on  analysis  the  milk  was  found 
free  from  organic  poison  of  any  kind.  Attention  was  then 
drawn  to  the  food  of  the  goats.  On  the  pasture  grounds 
there  were  found  large  quantities  of  clematis  vitalba,  conium 
maculatum,  colchicum  autumnale,  plumbago  Europsea. 
Again,  the  milk,  and  the  masses  brought  up  by  vomiting, 
were  examined  and  found  to  contain  colchicine.  An  Eng- 
lish infant,  two  days  old,  died  soon  after  taking  the 
mother's  breast  for  the  first  time.     The  coroner  of  Man- 
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Chester  investigated  the  case,  and  elicited  the  fact  that 
the  mother  was  an  habitual  opium-eater,  the  amount  of 
the  poison  swallowed  weekly  being  about  an  ounce.  Dr. 
Fletcher's  testimony  went  to  show  that  the  symptoms  with 
which  the  infant  died  were  the  effects  of  opium." 

More  positive  results  have  been  obtained  by  inorganic 
chemistry;  a  number  of  substances  have  been  found  in  the 
secretion  of  the  mammae.  As  far  as  human  milk  is  con- 
cerned, these  results  are,  howevpr,  mostly  obtained  by  in- 
duction or  clinical  observations,  for  very  few  attempts 
at  a  direct  chemical  examination  have  been  made.  Large 
quantities  of  milk  are  required  for  examination,  as  a  rule ; 
and,  therefore,  goats,  sometimes  cows,  have  been  used  for 
experiments.  Iron  is  contained  in  milk,  normally:  in  the 
ashes  of  human  milk,  according  to  Wilderstein,  phosphate 
of  iron  0.21  per  cent.,  somewhat  less  than  in  the  milk  of 
pigs  and  cows.  It  was  not,  however,  found  by  Harnier 
and  Simon.  Other  experimenters — Lewald,  Marchand, 
Chevallier  and  Henry,  Rombeau  and  Roseleur — found  solu- 
ble salts  of  iron,  when  given  internally,  within  a  short  time 
in  the  milk;  but  they  soon  disappeared.  Bistrow  noticed 
a  rapid  improvement  in  the  general  condition  of  infants, 
when  the  wet-nurses  took  iron;  this,  however,  is  no  direct 
proof,  in  itself,  of  the  mammary  elimination  of  iron,  in- 
asmuch as  the  general  improvement  of  the  health  of  the 
wet-nurse  would  explain  a  better  composition  of  her  milk 
and  the  thriving  of  the  nursling.  Wilderstein's  experi- 
ments with  iron  administered  to  goats  had  the  result  of 
diminishing  the  quantity  of  the  milk,  but  its  specific  grav- 
ity increased  and  the  ashes  contained  twice  the  normal 
amount  of  iron.  This  effect  was  not  observed,  however, 
before  twenty-four  hours  had  elapsed. 

Bismuth,  when  administered,  was  found  in  the  milk  by 
Lewald,  Chevallier  and  Henry,  and  Marchand;  by  the  first 
in  small,  by  the  second  in  greater  quantities,  by  the  last 
after  a  very  short  time. 

Iodide  of  potassium  was  experimented  with  by  Lewald. 
When  fifteen  grammes  were  given,  its  presence  was  de- 
tected after  four  days.  Then  twenty-one  more  were  given. 
^Med.  Press  and  Cir.,  1878. 
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The  eiFect  was  kept  up  by  that  dose,  and  did  not  disap- 
pear before  seventy-two  more  hours  had  passed  by.  When, 
after  that,  iodide  of  potassium  was  given,  the  milk  ex- 
hibited iodine  after  four  days,  and  continued  to  do  so  for 
eleven  days.  Supported  by  such  facts  as  these,  Leviseur 
(Jahrb.  f.  Kinderheilk.,  N.  F.,  VI.,  3,  1873)  recommends 
to  treat  the  wet-nurse  with  iodide  of  potassium  for  syphilis, 
sulphate  of  quinia  for  intermittent  neuroses,  arsenic  for 
cutaneous  secretions  in  the  infant. 

Arsenic  was  found  in  the  milk  after  seventeen  hours. 
It  persisted   in   passing  through  the  mamma  sixty  hours. '^ 

Lead  and  oxide  of  zinc,  probably  all  other  preparations 
of  zinc,  pass  into  the  milk.  Oxide  of  zinc  was  found  in 
from  four  to  eighteen  hours  after  the  administration  of 
a  single  dose  of  one  gramme;  it  disappeared  in  from  fifty 
to  sixty. 

Antimony  passes  into  the  mamma  very  easily,  and  re- 
quires caution. 

Mercury  was  not  found  in  the  milk  by  Peligot,  Cheval- 
lier,  Henry,  and  Harnier.  Lewald  and  Personne  proved 
its  presence.  O.  Kahler  examined,  by  Schneider's  electro- 
lytico-chemical  method,  the  milk  of  three  women  under 
treatment  with  mercurial  inunctions,  but  found  no  mercury. 
Thus  the  treatment  of  infants  affected  with  hereditary 
syphilis  through  the  milk  of  their  wet-nurse  is  not  yet 
proved  rational.  My  own  clinical  observations  do  not 
favor  the  plan  at  all.  The  internal  administration  of  mer- 
curials, when  persisted  in  sufficiently,  yields  very  satisfac- 
tory results  in  the  usual  form  of  hereditary  sj^philis,  which 
exhibits  its  first  symptoms  between  the  fifth  and  ninth* 
weeks.  Even  the  formidable  species  of  SA^philis,  attended 
with  pemphigus  in  the  newborn,  may  be  controlled  by 
subcutaneous  injections  of  the  bichloride — care  being  taken 
that  the  solution  administered  is  weaker  than  that  recom- 
mended by  Lewin. 

Carbonate  and  bicarbonate  of  potassa  and  the  sulphates 
of   soda   and   magnesia   pass   out   through   the   milk.      The 

7  Hertwig  asserts  that  arsenic  given  to  a  cow  for  medical 
purposes  in  medicinal   doses  may  poison  her  meat. 
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vegetable  acids  of  alkaline  salts  reappear  as  carbonic  acid. 
Sulphides  of  alkalies  have  not  been   found  by  Marchand. 

Thus  there  is  any  number  of  opinions  and  results  of 
researches.  Is  it  that  chemistry  is  so  uncertain  in  its 
methods  of  examination,  or  the  reputation  of  the  men  who 
vouch  for  their  results  with  their  names  so  little  reliable, 
or  is  the  material  on  which  the  experiments  were  made 
variable  in  its  composition  or  perhaps  not  quite  well  known 
in  its   physiological  constituents  ? 

We  shall  see  that  the  fault  lies  very  probably  in  the  ma- 
terial on  which  experimenters  tried  their  skill. 

The  nature  of  the  albuminates  of  the  milk  is  by  no  means 
settled.  Hoppe  believes  that  he  proved  the  existence  in 
the  milk  of  an  albuminous  substance  identical  with  the  al- 
bum^ of  the  blood  serum.  There  is,  according  to  him,  but 
one  difference  between  casein  and  the  albuminate,  viz.,  that 
the  former,  when  treated  with  caustic  potassa,  yields  sul- 
phide of  potassium,  a  change  which  does  not  take  place  in 
the  latter.  The  albuminate  undergoes  its  transformation 
into  casein  by  a  fermenting  process,  produced  by  lactic 
acid  according  to  Zahn,  by  a  hypothetical  ferment  accord- 
ing to  Kemmerich. 

Thus  seemingly  simple  questions  cannot  yet  be  answered 
with  absolute  certainty.  It  cannot  yet  be  stated  that,  or 
that  not,  the  albumen  of  the  serum  of  the  blood  is  found 
in  the  milk.  Still,  the  conditions  of  things  vary.  The 
walls  of  the  blood-vessels  of  the  mamma  are  thinner  or 
thicker,  more  or  less  permeable,  and  vasomotor  influences 
will  change  circulation  and  nutrition.  Thus  there  may  be 
cases  in  which  blood  serum  is  simply  added — as  a  trans- 
udation— to  the  secretion  of  the  mammary  gland.  In  other 
secretions  too  we  meet  with  considerable  diiferences,  many 
times  without  any  surprise.  By  assuming  that  blood  se- 
rum is  found  admixed  with  milk,  we  can  much  better  ex- 
plain the  cases  of  infants  influenced  by  medicines,  infec- 
tions, emotions  acting  through  the  milk,  than  when  we  look 
upon  milk  simply  as  the  result  of  transformed  glandular 
substances. 

For  such  it  is  normally.  The  mammary  gland  is  no  fil- 
ter, through  which  the  serum  of  the  blood,  or  the  solutions 
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of  salts,  or  the  transformed  foods  are  rendered  accessible 
to  the  hungry  young.  The  quality  and  quantity  of  milk 
depend  upon  the  development  of  the  gland.  Milk  is  not 
the  product  of  the  action  of  the  cells;  it  is  the  transformed 
cells,  the  very  organ.  Thus  the  nursling  is  the  veriest 
carnivorous  animal.  As  long  as  the  epithelium  has  not  un- 
dergone a  total  change,  the  secretion  is  not  milk,  but  colos- 
trum, with  its  large  globules.  The  character  of  the  gland 
influences  the  milk,  much  more  than  food.  The  latter  in- 
fluences milk  only  by  building  up  the  gland,  the  cells  of 
which  receive  materials  of  diff'erent  kinds,  the  principal 
of  which  is  albumen.  Where  too  large  an  amount  of  nitro- 
genous material  is  received,  compared  with  carbohydrates, 
the  proportion  of  albumen  destroyed  is  too  large,  and  the 
result  may  be  that  both  the  gland  and  the  production  of 
milk  decrease.  Therefore,  the  proportion  of  nitrogen  in 
the  food  ought  not  to  be  disturbed  beyond  the  increased 
necessity  of  the  secretion.  A  moderate  amount  of  albumi- 
nous substances  suffices  for  the  nursing  woman  and  the 
nursling  both,  and  for  both  the  fixed  and  the  circulating 
albumen.  The  amount  of  the  latter  is  particularly  influ- 
enced by  the  use  of  water.  Thus  the  favorable  influence 
on  the  amount  and  character  of  the  milk,  of  all  sorts  of 
beverages,  is  easily  understood. 

The  character  of  the  milk  is  beautifully  illustrated  by 
its  chemical  composition.  Its  ashes  are  tissue  ashes,  not 
those  of  plasma,  for  they  contain  much  potassa  and  phos- 
phate of  lime,  but  little  chloride  of  sodium. 

The  question  whether  medicinal  agents  will  appear  in 
the  milk  is  not,  therefore,  sufficiently  well  defined,  and 
cannot  be  answered  either  affirmatively  or  negatively  as 
long  as  the  milk  is  not  of  a  stable  quality.  Milk  secreted 
from  an  insufficient  mamma,  by  a  woman  not  in  full  health 
and  vigor,  by  an  old  woman,  by  a  very  young  woman,  by 
an  anaemic  woman,  by  a  convalescent  woman  who  has  used 
up  a  large  portion  of  her  albumen  both  in  circulation  and 
in  the  tissues,  by  a  woman  soon  after  confinement,  by  a 
neurotic  woman  with  frequent  vasomotor  disturbances — 
milk,  in  fact,  which  is  not  mainly  composed  of  mammary 
epithelium,   and   contains   admixtures,   small   or    large,   of 
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transuded  serum,  is  apt  to  be  impregnated  with  foreign 
elements  circulating  in  the  blood.  The  indications  on  the 
one  hand  for  permission  to  nurse,  on  the  other  for  the  ad- 
ministration of  medicines  to  a  nursing  woman,  must  there- 
fore be  defined  with  a  greater  strictness  than  is  usually  the 
case,  and  will  have  to  be  modified,  if  the  greatest  good  is 
to  come  from  nursing  to  the  young  infant.  The  good  re- 
sults obtained  in  many  cases  by  artificial  feeding,  in  pref- 
erence to  nursing,  are,  therefore,  more  than  accidental. 

The  milk,  then,  is  under  normal  circumstances,  and  al- 
ways ought  to  be,  a  secretion  from  the  cells,  not  a  trans- 
udation from  the  blood. 

The  difficulty  of  influencing  the  mammary  secretion  is, 
however,  not  equally  great  under  all  circumstances.  In 
the  first  period  of  lactation  the  glandular  transformation 
is  not  yet  accomplished.      The  secretion  is  of   a  different 
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nature.  It  requires  days  to  exhibit  casein.  Until  then 
the  protein  shows  the  nature  of  albumen.  At  the  same 
time  the  percentage  of  butter  and  salts  is  very  high  indeed, 
both  of  which  explain  the  laxative  character  of  colostrum. 
No  less  do  macroscopic  and  microscopic  observation  convey 
the  impression  of  its  being  incomplete.  It  is  yellowish, 
thickish,  the  fat  globules  are  large,  unequal,  sticky,  and 
mixed  with  epithelium  almost  unchanged.  There  is  less 
potassa  and  more  soda  than  in  normal  milk,  approximating 
it  to  the  chemical  character  of  plasma.  Besides,  colostrum 
of  the  cow  has  not  unfrequently  been  found  to  contain 
blood  and  to  coagulate  when  being  boiled.  Thus  colostrum® 
8  Clemm's  Analysis  of  Colostrum. 
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is  more  like  a  transudation  than  a  glandular  secretion. 
Such  colostrum,  as  stated  above,  is  frequently  found  with 
disturbances  in  the  general  health,  in  anaemia,  fevers,  preg- 
nancy, or  advanced  age  of  mother  or  nurse.  Its  adminis- 
tration must  result  in  disturbing  the  health  of  the  nurs- 
ling, and  therefore  the  greatest  attention  should  be  given 
to  this  matter,  inasmuch  as  transudation  may  be  mixed,  at 
almost  any  time  and  in  almost  any  proportion,  with  the 
normal  mammary  secretion. 

This,  then,  has  no  normal  standard,  neither  chemically 
nor  physiologically.  That  a  mere  transudation  should  con- 
tain all  sorts  of  material  circulating  in  the  blood-plasma 
is  evident.  Therefore  colostrum  is  apt  to  transfer  to  the 
nursling  the  liquid  constituents  of  the  mother's  blood,  no 
matter  whether  normal  or  abnormal,  beneficial  or  injurious, 
organic  or  inorganic.  The  reports  of  infants  harmed  by 
the  mother's  opiate,  influenced  by  her  taking  mercury,  be- 
long, therefore,  mostly  to  the  earliest  period  of  lactation, 
or  to  a  period  of  sickness,  or  debility  on  the  part  of  the 
woman.  The  more  nearly  normal  the  mammary  secretion 
the  less  the  danger  in  this  respect.  Very  few  persons, 
however,  are  ever  in  undisturbed  health. 

Another  point  still  is  worthy  of  remark.  Chemical  in- 
vestigations have  been  made  almost  exclusively  on  the 
breast-milk  of  animals.  Their  results  are  sufficiently  vari- 
ous indeed,  and  still  this  material  is  so  much  more  stable 
than  the  milk  of  woman,  influenced  as  she  is  by  wealth  or 
poverty,  idleness  or  work,  rest  or  worry,  emotions  and 
thoughts,  health  and  sickness. 

Selection  of  the  Wet-nurse. 

In  choosing  a  wet-nurse  we  should,  of  course,  see  that 
she  has  "  good  "  milk  and  a  plenty  of  it.  The  obstetricians 
vie  with  each  other  in  naming  with  great  minuteness  the 
qualities  which  a  good  nurse  should  possess.  Manifestly 
a  nurse  with  mastitis,  sore  nipples,  or  acute  puerperal 
disease,  should  not  be  employed.  Such  conditions  would 
be  an  objection  to  the  mother's  nursing  her  own  child. 
The  nipple  of  the  breast  should  be  so  formed  that  the 
child  can  lay  hold  of  it.     Whatever  be  the  extent  of  "  the 
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highly  vascular  surface  covered  with  secretory  epithelium  " 
(as  the  mammary  gland  was  lately  described  by  Boll), 
if  the  nipple  be  too  small  a  weakly  child  cannot  seize  it, 
nor  can  a  strong  child  if  it  be  depressed.  The  nipple 
should  rather  be  too  large  than  too  small;  rarely  is  it  so 
large  that  the  child  is  unable  to  take  it  into  its  mouth.  It 
should  be  well  developed  in  every  respect  and  prominent. 
The  breast  itself  should  be  to  the  touch  rather  hard,  corded, 
and  elastic — not  soft  and  flabby.  The  skin  should  be  thin 
and  transparent,  with  the  veins  plainly  showing  through. 
By  slowly  stroking  it  in  the  direction  of  the  nipple,  or  by 
moderate  pressure,  the  milk  should  flow  out  in  a  stream. 
If  the  breast  has  not  been  emptied  for  some  time  the 
first  milk  that  appears  is  watery  and  bluish,  and,  on  the 
oth^  hand,  just  after  the  breast  has  been  sucked  the  milk 
is  whitish.  Under  certain  circumstances  it  may  be  of 
practical  importance,  in  selecting  a  nurse  for  a  feeble  child, 
to  choose  a  multipara ;  her  milk  will  flow  more  freely,  and 
the  chances  are  that  she  will  know  better  how  to  tend  the 
child  than  would  a  primipara.  Generally  speaking,  the 
age  from  twenty  to  thirty  years  is  to  be  preferred.  The 
nurse's  child  should  be  of  about  the  same  age  as  that  of 
the  foster-child. 

The  constituents  of  the  milk  vary  with  the  period  of 
lactation,  as  will  be  seen  from  the  table  of  Vernois  and 
Becquerel  on  the  following  page. 

Hence  the  casein  increases  to  the  end  of  the  seventh 
month.  A  temporary  increase  takes  place  in  the  eighth 
and  twelfth  months.  The  butter  decreases  from  month  to 
month  with  slight  variations,  beginning  from  the  fourth 
month.  The  sugar  steadily  increases  and  reaches  its 
highest  point  in  the  eleventh  month. 

Still  the  nurse's  milk  will  not  always  suit  the  foster- 
child,  even  though  the  age  corresponds,  and  occasionally 
another  nurse's  milk  at  a  period  of  lactation  not  corre- 
sponding to  the  child's  age  will  answer  better.  The  above 
tabulated  figures  are  simply  averages,  and  imply  no  invari- 
able law  of  nature.  Not  unfrequently  the  physician  will 
prefer  a  wet-nurse  whose  child  is  a  little  older  than  the 
child  she  is  employed  to  nurse.     He  will  always  be  cautious 
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about  choosing  one  just  delivered.  The  possibility  of  the 
nurse  or  her  breasts  becoming  subsequently  diseased,  or 
of  the  non-appearance  of  the  milk  secretion,  must  be  taken 
into  consideration.  So  the  rule  is,  whether  the  ages  of 
the  two  children  differ  by  a  few  months  or  not,  that  bluish 
milk,  with  abundance  of  sugar,  should  be  chosen  for 
younger  children,  and  for  older  ones  milk  richer  in  casein 
and  butter.  In  this  connection  it  may  be  observed  that  by 
testing  the  milk  itself,  even  though  only  superficially,  we 
obtain  a  better  estimate  of  its  character  than  by  any  other 
standard  (such  as  that  adopted  by  L.  Heritier,  who  claims 
to  have  discovered  a  marked  difference  between  the  milk 
of  blondes  and  that  of  brunette.*^  The  best  criterion  for 
the  milk  is  the  appearance  of  the  nurse's  child — ^if  it  be 
stilt-  living. 

Wet-nurses,  whose  children  are  dead,  should  be  exam- 
ined with  particular  circumspection.  The  cause  of  death 
should  be  ascertained;  whether  it  was  a  constitutional  dis- 
ease, or  an  intestinal  catarrh — the  result  possibly  of  an 
excess  of  casein,  or  of  salts,  or  of  sugar,  in  the  milk. 
Generally,  even  though  the  child  may  have  been  dead  but 
a  few  days,  the  milk  secretion  will  have  notably  diminished 
or  have  already  begun  to  dry  up.  For  rarely  does  the 
common  practice  of  sucking,  pumping,  or  milking  the 
breasts  out,  for  the  purpose  of  temporarily  keeping  up  the 
secretion  till  the  nurse  finds  a  place,  accomplish  its  ob- 
ject. I  have  often  seen  the  breasts  dry  up  entirely  under 
these  circumstances.  In  such  a  case,  obviously,  much  less 
will  be  accomplished  by  examination  with  the  microscope 
or  galactoscope  than  in  the  average  of  cases. 

Inquiry  into  the  general  condition  of  the  nurse  should, 
of  course,  not  be  neglected.  It  should  be  undertaken  in 
the  same  way  as  we  would  examine  the  status  prcesens  of  a 


Milk  of  blondes.  Milk  of  brunettes. 

9  Water     892  853.3 

Butter    35.5  54.8 

Casein     10  16.2 

Milk-sugar     58.5  71.2 

Salts     4  4,5 
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patient.  Whether  we  should  be  so  precise  as  to  count  the 
number  of  teeth,  or  particularly  note  the  shade  of  hair, 
may  be  left  to  the  taste  or  zeal  of  the  practitioner.  The 
nurse's  digestion  is  generally  good,  and  her  appetite  leaves 
nothing  to  be  desired.  Particular  attention  is,  of  course, 
to  be  directed  to  constitutional  diseases,  and  especially  to 
syphilis.  But,  after  all,  it  is  clearly  impossible  in  any 
particular  case  to  undertake  to  guarantee  that  the  quan- 
tity and  quality  of  the  milk  will,  under  all  circumstances, 
remain  satisfactory.  Both  will  depend  upon  the  general 
condition  of  the  nurse  and  partly  upon  the  care  she  re- 
ceives. 

Diet   of  the  Nurse. 

To  the  question  as  to  how  the  nurse's  food  shall  be 
regulated  in  a  manner  consistent  with  what  has  hereto- 
fore been  said,  our  answer  can  only  be  given  in  very  gen- 
eral terms.  Strong  salts,  under  all  circumstances,  are  to 
be  avoided ;  hence  saline  cathartics,  and  the  immoderate 
use  of  common  salt,  as  well  as  the  use  also  of  the  ethereal 
oils  and  strong  spices.  Further  to  be  avoided  are  all 
those  things  which  may  retard  or  derange  digestion  and 
assimilation.  Generally  the  nurse  regards  her  place  as  a 
land  flowing  with  milk  and  honey,  where  the  birds  already 
roasted  fly  into  her  mouth — her  "  Canaan  "  and  her  "  El- 
dorado "  together — and  she  continues  to  gorge  herself  long 
after  the  appetite  has  ceased.  A  diet  that  is  a  little  more 
albuminous  than  usual  is  indicated;  but  if  it  contains  too 
much  albumen,  or  is  exclusively  albuminous,  it  will  be  \m- 
favorable  to  the  general  health  as  well  as  to  the  secre- 
tion of  milk.  The  latter  is  promoted  by  free  ingestion  of 
fluids.  The  moderate  use  of  beer  is  often  advantageous  as 
a  stomachic.  Oatmeal  gruel,  barley-water,  and  milk  have 
a  two-fold  effect,  depending  upon  the  water  they  contain 
and  upon  their  nutritious  ingredients.  Tea  is  useful  chiefly 
for  the  water  it  contains.  Potatoes  in  large  quantities  or 
other  carbohydrates  should  not  be  used  as  chief  articles 
of  food.  A  moderate  quantity  of  fat  may  be  permitted. 
It  is  a  good  general  rule  that  the  diet  upon  which  the 
nurse  has  flourished  hitherto,  if  a  certain  quantity  of  al- 
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buminous  food  be  added  to  it,  together  with  an  abundant 
supply  of  fluids,  makes  the  best  milk  and  the  largest 
quantity,  provided,  though,  that  her  mode  of  life  be  simi- 
lar to  what  it  has  been  heretofore.  A  nurse  taken  from 
the  hay-field  or  the  kitchen  and  shut  up  in  a  lady's 
boudoir  for  fear  lest  she  might  eat  an  unripe  apple,  drink 
a  glass  of  beer,  or  meet  her  sweetheart,  were  she  allowed 
to  go  out,  will  not  remain  in  good  condition,  nor  give 
good  milk. 

According  to  these  principles  must  we  judge  of  the  value 
of  certain  articles  of  food  or  beverages  which  have  been 
lauded  as  milk-producing  agents.  Among  these  are  beer, 
butter-milk,  milk,  chocolate,  broths,  leguminous  vegetables, 
oysters,  crabs,  conger-eel  soup,  etc.  But  should  none  of 
the^  dietetic  remedies  prove  of  any  avail,  we  next  re- 
sort, with  more  or  less  reason  and  with  more  or  less  con- 
fidence, to  the  therapeutic  measures  which  tend  to  promote 
the  secretion  of  the  milk.  C.  Gerner,  in  his  chapter  (p. 
45),  De  his  quoe  lactis  ubertatem  faciunt,  has  collected  all 
of  the  customary  remedies  in  use  in  his  own  and  even  in 
Galen's  time.  Rosenstein  recommended  a  remedy;  Hufe- 
land,  a  milk-powder;  Moleschott,  the  chestnut;  Routh,  the 
leaves  and  stalks  of  the  ricinus  communis;  Gillilan,  the 
extr.  fol.  ricini;  and  in  England  and  America  the  exter- 
nal application  of  the  ricinus-leaves  gained  a  short-lived 
popularity.  The  list  of  galactagogues,  which  Routh  pre- 
sents, makes  quite  a  formidable  appearance.  I  cannot, 
however,  from  any  success  of  my  own  with  these  reme- 
dies, or  from  that  of  others,  say  much  in  their  praise. 
I  have  often  employed  the  induced  current  of  electricity 
to  increase  the  milk  secretion,  and  I  believe  with  good 
effect.  Inasmuch  as  the  benefit  derived  from  electricity 
in  these  cases  is  owing  to  the  increased  activity  of  the 
circulation,  we  might  anticipate  even  better  effects  from 
the  galvanic  current. 

Substitution  of  Animal's  Milk  for  the  Mother's  Milk. 

If  the  mother  is  unable  to  suckle  her  child  and  a  wet- 
nurse  is  not  to  be  had,  what  shall  be  done.-*  The  child 
should    have    some   kind    of    food    as    nearly   homogeneous 
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with  the  breast-milk  as  possible.  In  this  connection  we 
must  take  into  consideration  the  chemical  composition  of 
the  different  kinds  of  milk,  together  with  the  practability 
of  obtaining  them.  The  following  tables  show  the  mean 
composition  of  human  milk  (from  181  analyses),  and 
of  cow's  milk  (from  128  analyses),  as  given  by  N.  Gerber: 

Woman's  milk.  Cow's  milk. 

Water    87.57  86.23 

Casein    and    albumen 1.95  3.70 

Sugar    6.64<  4.93 

Butter 3.59  4.51 

Salts    0.22  0.61 

According  to  Moleschott,  the  proportions  of  the  several 
ingredients  of  various  kinds  of  milk  in  1000  parts  are  as 
follows : 


Water 

Solid  ingredients. 

Casein 

Albumen 

Butter 

Sugar 

Salts 


Wo 

man  s 


889.08 

110.92 

39.24 


26.66 

43.64 

1,38 


Cow's 


857.05 

142.95 

48.28 

5.76 

43.05 

40.37 

5.48 


Goat's 


863.58 
136.42 
33.60 
12,99 
43.57 
40.04 
6. 


Sheep's 


839.89 
160.11 

53.42 

58.90 

40,98 

6,81 


Ass's 


910.24 
89.76 

20.18 

12.56 

57,02 


Mare' s 


828.37 
171.63 

16.41 

68.72 

86.50 

0.29 


Of  these,  with  rare  exceptions,  only  cow's  and  goat's 
milk  are  ever  employed.  The  former  especially  has  come 
into  very  general  use  as  infant's  food,  on  account  of  its 
being  so  easily  procured.  How  should  it  be  used?  Should 
it  be  boiled  or  not?  Should  it  be  diluted,  and,  if  so,  with 
what?  Or  are  there  certain  ingredients  in  cow's  milk 
which  are  especially  useful  and  desirable,  while  others 
are  to  be  avoided  or  modified?  Can  anything  be  added 
to  the  milk  which  will  increase  its  nutrient  effect  or  tend 
to  curtail  its  objectionable  properties?  Finally,  is  there 
anything  that  can  be  substituted  for  milk  either  wholly  or 
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partially?     All  of  these  questions  will  in  turn  demand  our 
attention. 

Milk  From   One   Cow. 

Is  it  better  for  the  infant  that  it  should  have  milk 
always  from  one  and  the  same  cow?  This  question  can- 
not be  answered  for  all  cases  alike.  The  milk  of  a 
pasture  cow  is  certainly  preferable  to  the  mixed  milk  of 
a  dairy  where  the  cows  are  stall-fed,  and  to  the  milk 
that  is  sold  in  shops.  Milk  kept  in  a  stationary  recep- 
tacle is  not  always  uniform.  The  upper  layer,  after 
standing  for  some  time,  contains  more  cream  than  the 
lower.  But  the  milk  of  a  cow  kept  by  poor  people  and 
fed  in  a  stall  is  certainly  no  better  than  the  mixed  milk 
which  is  found  in  a  dairy  and  is  sold  in  the  neighbor- 
ing''town.  Furthermore,  every  cow  has  its  individual 
peculiarities  in  health  and  disease,  the  same  as  a  woman. 
I  have  always  preferred  to  rely  upon  the  mixed  milk  from 
a  dairy  than  upon  the  yield  of  a  single  cow.  Unlooked- 
for  changes  in  the  cow's  health  or  in  the  constitution  of 
her  milk  are  liable  at  any  time  to  produce  unpleasant  ef- 
fects upon  the  child  which  is  fed  with  her  milk,  not  to 
speak   of   any   such   grave   disorder   as   the   murrain. 

Condensed  Milk. 

The  method  of  preparing  condensed  milk  with  the 
admixture  of  such  great  quantities  of  sugar  as  to  yield 
from  39  to  48  per  cent,  of  sugar  in  its  solid  ingredients  is 
a  well-known  process.  With  regard  to  this  preparation, 
Kehrer  says  that  when  sufficiently  diluted  it  readily  in- 
duces the  formation  of  lactic  acid,  and  that  delicate  chil- 
dren will  not  thrive  on  it.  In  such  cases  he  deems  it 
necessary  to  add  barley-water  or  oatmeal  gruel  as  well  as 
antacids.  Fleischmann  also  accuses  it  of  causing  a  pre- 
disposition to  thrush  and  diarrhoea.  He  lays  stress  upon 
the  fact  that  even  when  it  has  been  properly  diluted  the 
proportion  of  the  protein  compounds  to  the  carbohydrates 
is  diminished,  and  thereby  its  nutritive  value  impaired.  My 
own  experience  with  condensed  milk,  which  has  been  rather 
extensive,  has  led  me  to  learn   that  when  diluted  simply 
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with  water,  even  though  to  the  proper  degree,  it  is  apt 
to  be  followed  by  disagreeable  results;  although  the  in- 
fluence of  the  large  amount  of  sugar  does  not  operate  in 
the  manner  as  above  alleged.  For  the  sugar  which  is  added 
to  condensed  milk  is  not  the  easily  decomposed  milk-sugar. 
Yet  catarrh  of  the  stomach  and  bowels  is  a  frequent  re- 
sult of  its  use.  I  have  seen  few  children  enjoy  undis- 
turbed health  who  were  fed  exclusively  upon  condensed 
milk.  Those,  however,  who  take  it  mixed  with  a  certain 
proportion  of  barley-water,  either  regularly,  as  I  recom- 
mend, or  in  cases  of  temporary  necessity,  as  advised 
by  Kehrer,  thrive  quite  well.  I  cannot  say  that  I  have 
been  able  to  discover  any  material  difference,  whether 
condenseid  milk,  or  good  ordinary  city  milk,  was  given  in 
this  way.  But  it  should  not  be  forgotten  that  barley-water 
is  a  more  desirable  addition  to  thie  mixture  than  oatmeal 
gruel,  because  of  the  laxative  effect  which  the  latter 
may  have.  If  the  condensed  milk  be  given  in  this  way, 
we  need  not  fear  a  repetition  of  Daly's  experiences.  He 
found  that  children  took  the  condensed  milk  readily,  and 
grew  fat;  but  in  case  they  fell  sick  they  showed  but  slight 
endurance ;  they  began  to  walk  late ;  their  f ontanelles  were 
slow  in  closing,  and  other  signs  of  rhachitis  showed  them- 
selves. 

Boiled  Milk. 

It  is  known  by  experience  that  the  effect  of  boiling  the 
milk  is  to  check  its  tendency  to  become  sour,  and  to  ab- 
stract a  portion  of  its  cream  (casein  and  fat).  It  is  true 
that  the  amount  thus  withdrawn  is  but  trifling;  but  to  rely 
on  spontaneous  separation  of  the  cream — which  then  could 
be  removed — is  dangerous,  because  while  cream  is  forming 
on  the  surface  the  whole  of  the  milk  is  turning  sour.  With 
regard  to  the  diminution  of  the  tendency  to  become  sour, 
the  influence  of  boiling  the  milk  may  operate  in  various 
ways.  Certainly,  amphoteric  milk  becomes  alkaline  by  boil- 
ing. By  this  means,  also,  a  large  quantity  of  gas  (three  per 
cent.,  according  to  Hoppe,  consisting  of  CO-55,15-N40,56- 
04,29)  is  expelled  from  perfectly  fresh  milk;  and  the  loss 
of  oxygen  in  that  way  tends  to  diminish  the  formation  of 
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lactic  fluid.  This  escape  of  gas,  together  with  the  slight 
alteration  in  taste,  is  doubtless  the  foundation  of  the  re- 
ligious aversion  with  which  boiling  the  milk  is  regarded  in 
many  quarters :  "  It  destroys  a  certain  volatile  principle, 
of  unknown  nature  to  be  sure,  but  which  unquestionably  is 
beneficial  in  its  effect."^" 

For  the  reasons  given  above,  I  believe  that  the  efl["ect 
of  boiling  the  milk  is  beneficial.  The  abstraction  of  gas 
certainly  contributes  to  protect  the  milk  from  such  in- 
fluences as  those  described  by  Lawson  Tait.  He  found  that 
milk  left  in  open  vessels  took  the  odor  of  substances  in  its 
vicinity.  Should  fungi  be  present,  boiling  would  either 
destroy  them  or  at  least  temporarily  prevent  their  develop- 
ment. Bechamp  claims  to  have  found  alcohol  and  acetic 
acid  in  the  mammary  gland  itself.  Von  Hessling  has  pub- 
lished observations  concerning  the  development  of  mould 
in  milk,  which  are  interesting  as  showing  that  the  milk 
could  be  so  permeated  with  the  germs  as  to  communicate 
their  poisonous  nature  to  the  coffee  to  which  it  was  added ; 
those  taking  coffee  without  milk  were  not  affected.  Falger 
considered  it  necessary,  in  order  to  obtain  milk  as  free 
from  vegetable  germs  as  possible,  to  have  it  milked  directly 
into  bottles  that  could  be  tightly  corked  immediately  after- 
ward, and  even  recommended  a  special  apparatus  for  anti- 
septic milking  and  for  preserving  the  milk  hermetically 
sealed.  In  addition,  but  lately,  cases  of  typhoid  fever,  and 
infectious  diseases  in  general,  have  been  reported  as  the 
results  of  diseased  milk.  If  all  this  is  anything  more 
than  accident  or  caprice,  we  may  be  thankful  that  in  the 
simple  procedure  of  boiling,  we  have  the  means  of  render- 
ing the  milk  safer  and  more  digestible.  Under  all  cir- 
cumstances I  forbid  that  infants  shall  be  fed  on  raw  milk. 
A  portion  of  the  fat  and  casein  can  and  should  be  dis- 
pensed with,  the  formation  of  lactic  acid  postponed  or 
prevented,  and  disease  germs  destroyed. 

Goat's  Milk. 

The   disparity  in   the   results   obtained  by   chemical   ex- 
aminations of  goat's  milk,  and  in  the  methods  even  of  ex- 
10  Barret,  p.  46.     Routh. 
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amination,  is  fully  in  keeping  with  the  diversity  in  the 
clinical  results.  The  fact  that  goat's  milk  is  generally 
so  easily  procured  has  favored  the  accumulation  of  clinical 
investigations  concerning  its  use.  Were  the  advantages 
of  goat's  milk  as  real  as  by  many  observers  they  are 
believed  to  be,  surely  public  opinion  would  long  ago  have 
declared  in  its  favor.  People  have  gone  so  far  as  to  let 
the  children  suck  directly  from  the  goat;  such  extravagance 
has  not  been  reached  yet  with  regard  to  cow's  milk.  My 
own  experience  is  not  favorable  to  goat's  milk.  The  ex- 
treme richness  in  fat  renders  it  indigestible,  and  the  of- 
fensive odor  is  often  objectionable.  It  is  now  a  long  time 
since  I  have  seen  children  fed  with  it.  Hauner's  experi- 
ence with  regard  to  goats  as  wet-nurses  is  likewise  un- 
favorable. Infants  never  thrived  on  the  milk.  Two  re- 
mained weak  and  thin ;  the  others  did  not  retain  it ;  they 
vomited  and  had  diarrhoea,  and  were  obliged  to  have  other 
nourishment.  The  writers  on  the  subject  do  not  agree  even 
as  to  the  chemical  and  physical  constitution  of  the  solid 
ingredients  of  the  milk.  Kehrer  having  asserted  that  goat's 
milk  was  affected  by  the  artificial  gastric  juice,  the  same 
as  cow's  milk — an  assertion  that  I  have  myself  very  often 
verified  clinically — it  was  disputed  by  Kraus,  who  thought 
that  the  coagula  which  form  from  goat's  milk  under  the 
action  of  rennet,  with  hydrochloric  acid,  were  much  more 
like  the  casein  of  woman's  milk  than  like  that  of  cow's 
milk. 

After  all,  as  the  only  animal  milks  which  can  be  sub- 
stituted for  woman's  milk,  when  this  is  wanting,  are  goat's 
or  cow's  milk — ass's  or  mare's  milk  being  out  of  the  ques- 
tion, because  of  their  scarcity — the  latter  requires  further 
consideration  as  to  its  capability  of  serving  as  an  available 
substitute    for   human   milk. 

Core's    Milk    and    Woman's    Milk    Compared. 

The  differences  between  the  two  are  unexpectedly  great. 
Human  milk  is  alkaline;  the  reaction  of  cow's  milk  appears 
doubtful  at  every  moment.  At  all  events,  authors  do  not 
express  uniform  opinions.  D'Arcet  and  Petit  found  cow's 
milk,  when  the  animal  was  fed  in  the  stable,  always  acid; 
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in  pasture,  always  alkaline.  According  to  some,  as  Bruno 
Kerl  and  F.  Stohmann,  the  milk  begins  to  turn  acid  in  the 
udder.  So  believes  Zahn,  who  explains  the  formation  of 
casein  out  of  the  albumen  of  the  milk  by  the  incipient 
formation  of  lactic  acid  in  the  udder. 

Hennig  succeeded  in  obtaining  alkaline  milk  by  proper 
feeding.  The  question  is  perhaps  best  answered  by  ob- 
servations of  Soxhlet  and  Heintz,  who  first  discovered  the 
so-called  amphoteric  reaction,  which  depends  upon  the 
relative  amount  of  bi-phosphate  of  potassa  and  the  two- 
thirds  phosphate  of  potassa,  which  is  a  common  constitu- 
ent in  the  milk.  The  former  has  the  quality  of  coagulating 
casein.  Where  it  preponderates,  milk  coagulates  more 
easily,  and  has  an  acid  reaction.  If  it  is  warmed  again, 
it  b^omes  alkaline.  The  point  of  practical  importance 
lies,  therefore,  in  the  fact  that  cow's  milk  is  frequently 
slightly  acid ;  milk  taken  from  cows  fed  in  the  stable  being 
always  so.  This  is  one  reason  why  it  becomes  so  fre- 
quently necessarj^  to  use  antacids  in  feeding  children. 

The  second  difference  between  the  two  milks  relates  to 
the  percentage  of  sugar.  There  is  more  sugar  in  human 
milk,  with  less  casein  and  butter.  Hence  its  bluish  color, 
and  part  of  the  purgative  effect  of  colostrum.  Its  per- 
centage is  particularly  high  in  the  milk  of  anaemic  women. 
When,  as  frequently  occurs,  the  solid  constituents  are  di- 
minished, diarrhoea  is   a   frequent  result. 

The  transformation  of  milk-sugar  into  lactic  acid  takes 
place  very  rapidly,  and  explains  why  cow's  milk  turns 
acid  within  a  short  time.  This  change  does  not  take 
place  in  cane-sugar,  at  least  not  to  the  same  extent.  For 
that  very  reason,  cane-sugar  is  used  for  the  purpose  of 
preserving  milk.  It  is  through  it  that  condensed  milk 
remains  unaffected  for  some  time.  For  this  reason  it  is 
not  at  all  indifferent  whether  milk-sugar  or  cane-sugar  is 
added  in  artificial  feeding.  It  has  been  said  that  milk- 
sugar  is  preferable;  iirst,  because  it  is  a  natural  constitu- 
ent of  natural  milk;  and  second,  because  it  contains  phos- 
phates. But  it  is  a  fact  of  much  greater  importance  that 
milk-sugar  turns  to  lactic  acid  in  a  very  short  time;  that 
thus  an  excess   of   acid  accumulates  in  the  stomach;   that 
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through  it  protein  coagulates  and  is  rendered  indigestible, 
and  that  it  loosens  alkalies  and  lime  from  its  phosphoric 
combination,  thereby  eliminating  phosphoric  acid  before 
the  proper  time,  and  gives  rise  to  diarrhoea  and  rha- 
chitis. 

This  should  be  a  sufficient  reason  why  milk-sugar,  as 
an  addition  to  that  which  is  found  in  cow's  milk,  should 
be  carefully  avoided,  and  should  be  replaced  by  cane- 
sugar. 

The  third  difference  is  that  there  is  less  butter  in  the 
milk  of  the  woman  than  in  that  of  the  cow.  The  im- 
mediate conclusion  that  may  be  drawn  from  this  fact  is 
that  cow's  milk  should  be  deprived  of  some  of  its  fat,  and 
none,  as  some  have  it,  added  to  it. 

I  know  that  the  probable  reason  for  their  recommenda- 
tions was  the  attempt  at  restoring  the  equilibrium  between 
the  fat  and  casein;  but  the  increase  of  butter  is  a  dan- 
gerous procedure.  Even  in  human  milk  it  is  a  constitu- 
ent of  doubtful  value. 

Fat  is  digested  by  the  pancreas.  It  is  decomposed  into 
glycerine  and  fat  acids.  The  glycerine  combines  with  phos- 
phoric acid  to  make  glycero-phosphoric  acid.  The  fat  acids 
are  saponified  with  alkalies   found  in  the   intestinal  tract. 

The  pancreas,  however,  acts  only  when  the  contents  of 
the  intestine  are  alkaline,  or  nearly  so.  This  alkaline  con- 
dition is  the  result  of  the  presence  of  the  phosphate  of 
soda.  Where  there  is  acid  in  the  intestines,  the  effect  of 
the  pancreas  is  set  at  naught;  or  at  all  events,  lime  is 
washed  out,  and  the  formation  of  bones  is  retarded.  Not 
only  do  the  bones  suffer,  however,  but  also  the  blood  and 
muscles  are  wanting  in  lime  and  phosphoric  acid. 

This  condition,  known  by  the  general  name  of  rhachitis, 
is  then  the  result,  either  of  original  absence  of  phosphates 
in  the  food,  or  still  more  frequently  of  excessive  forma- 
tion of  acid  in  the  intestinal  tract.  Thus  it  is  that  rhachitis 
is  so  frequent  a  result  of  chronic  digestive  disorders. ^^ 

11  The  question,  if  by  the  introduction,  into  the  digestive  or- 
gans of  an  animal,  of  lactid  acid,  the  bones  can  be  deprived 
of  lime,  is  certainly  an  important  one.  \VTien  lactic  acid  is  in- 
troduced into  the  system,  or  when  it  is  formed  by  the  normal, 
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The  latter^  however,  is  much  more  frequent  than  the 
former;  for  there  are  very  few  infant  foods  which  do  not 
contain  a  sufficient  amount  of  phosphates  for  the  wants 
of  the  organism.  In  a  very  young  child  the  contents  of 
the  intestinal  tract,  however,  are  seldom  so  alkaline  as 
they  should  be  for  normal  pancreatic  digestion.  In  fact, 
normal  faeces  are  very  apt  to  be  acid.  There  is  always 
some  acetic,  stearic,  butyric,  capric,  capronic,  and  caprylic 
acid  contained  in  them. 

Hoppe-Seyler  found  free  acids  in  the  faeces  of  dogs 
and  adults. 

or,  more  frequently,  but  an  abnormal,  process  of  digestion,  can 
it  influence  the  osseus  system?  E.  Heiss  (Z.  f.  Biol.,  XII.) 
reports  the  following  experiment:  A  dog,  one  and  a  half  years 
old,  'and  weighing  4,701  grms.,  was  fed  through  308  days  on 
44,983  grms.  of  meat,  5,961  of  pork,  and  2,286  of  lactid  acid. 
When  he  was  killed,  he  weighed  4,076  grms.  Meanwhile,  the 
amount  of  lime  and  magnesia  contained  in  his  urine  and  faeces 
amounted  to  just  the  sum  introduced;  thus  certainly  lactic 
acid  eliminated  no  lime  or  magnesia.  The  relative  weights  of 
the  organs,  secretions,  and  blood  were  not  changed.  There  was 
no  anomaly  of  the  bones,  particularly  no  rhachitis  or  osteomal- 
acia. 

We  have  to  conclude,  then,  that,  as  but  little  lactic  acid  was 
eliminated,  the  latter  is  decomposed  in  the  system.  But,  on 
the  other  hand,  is  it  not  possible  that  lactid  acid,  slowly  and 
irregularly  formed,  should  act  diiferently  from  what  lactid  acid, 
introduced  from  outside,  is  known  to  do?  If,  however,  lactic 
acid  is  to  act  on  the  bones,  it  cannot  reach  them  except  through 
the  circulation.  Neither  lymph  nor  blood  is  acid,  and  certainly 
contains  no  lactic  acid.  Thus  certainly  the  bones  are  in  per- 
fect safety  so  far  as  any  danger  on  that  score  is  concerned. 
The  theory  that  formation  of  lactic  acid  is  a  sufficient  cause 
for  rhachitis,  inasmuch  as  it  washes  out  the  phosphate  of  lime 
from  the  bones — a  theory  which  has  been  upheld  by  our  towns- 
man. Dr.  Heitzmann — is  therefore  much  less  plausible  than  it 
looks  on  first  sight.  For  it  is  true  that  lactic  acid  will  dissolve 
bone  in  the  tumbler;  but  in  the  organism  it  cannot  get  at  the 
bones;  it  is  decomposed  before  it  is  ready  for  an  attack.  Be- 
sides, rhachitis  is  by  no  means  a  simple  chemical  process.  If 
it  were,  we  could  change  a  healthy  bone  into  a  rhachitical  one 
in  a  chemical  laboratory. 
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Wegscheider  met  with  them  in  nurslings  who  received 
nothing  but  mother's  milk.  Their  percentage  depends 
very  probably  upon  two  causes — either  the  quantity  of 
food  introduced  into  the  stomach  is  too  large,  or  the  quan- 
tity of  digestive  fluid  is  too  small.  From  what  we  know 
from  direct  experiments  upon  the  diastatic  effect  of  the 
pancreas  in  small  children,  we  are  entitled  to  conclude 
that  the  function  by  which  it  digests  fat  is  limited  at 
that  as  at  any  other  age.  This  is  not  only  a  conclusion 
justified  a  priori,  but  direct  investigations  of  Wegschieder 
led  him  to  the  following  important  results :  fats  are  not 
completely  absorbed;  one  part  leaves  the  intestine  in  a 
saponified  condition;  a  second  part,  as  free,  fatty  acid;  a 
third,  as  fat  in  an  unchanged  condition. 

Where  no  food  is  given  but  mother's  milk,  which  con- 
tains fat  in  proportionately  smaller  quantities  than  cow's 
milk,  and  finely  suspended  and  easily  absorbed,  a  good 
deal    of   fat   is    eliminated. 

There  is  no  sugar  in  such  faeces,  but  a  great  deal  of 
mucine.  What  has  been  called  milk  detritus  in  the  faeces 
is  not  all  undigested  casein,  but,  on  the  contrary,  it  is 
mostly  fat,  and  very  probably  remnants  of  intestinal  epi- 
thelium. This  milk  detritus,  so-called  casein,  and  mainly 
consisting  of  olein,  margarin  and  stearin,  is  not  soluble 
in  water,  acids,  or  alkaline,  but  very  soluble  in  alcohol 
and  ether. 

Practically  this  fact  is  of  the  very  greatest  importance. 
Fat  is  not  completely  absorbed  under  the  most  normal 
circumstances.  Fat-acids  are  easily  formed,  and  accumu- 
late to  such  an  extent  that  they  are  found  in  moderate 
quantities  in  even  the  healthiest  nurslings.  Superabundance 
of  fat-acid  is  a  common  derangement  of  •  digestion  and 
assimilation,  and  it  impedes  the  previously  normal  secre- 
tion of  other  digestive  fluids.  Thus  there  is  a  plus  of  fat, 
even  in  the  normal  food  of  the  nursling,  the  breast-milk. 

The  conclusion,  then,  is  that  we  have  to  be  very  careful 
in  the  preparation  of  artificial  food.  It  is  almost  certain 
that  we  give  too  much  fat;  it  is  scarcely  ever  probable 
that  there  is  too  little.  Therefore  the  addition  of  cream 
is  reprehensible,  no  matter  in  what  shape.    Whenever  cream 
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and  cream  mixtures  have  been  recommended,  inventors  and 
backers  have  always  made  the  statement  that  such  mix- 
tures are,  "  as  a  rule,"  well  tolerated.  It  is  a  doubtful 
praise,  however,  that  food  should  be  simply  well  tolerated, 
"  as  a  rule."  The  fact  alluded  to  has  probably  been  the 
cause  why  Liebig  has,  in  his  artificial  food,  only  forty 
per  cent,  of  the  fat  contained  in  mother's  milk. 

Fourth. — The  addition  of  water  to  cow's  milk,  boiled  or 
not,  with  or  without  the  addition  of  sugar,  has  always  been 
the  first  means  of  rendering  cow's  milk  more  similar  to 
woman's  milk.  The  thousands  of  recommendations  of 
measurements  and  percentages  found  in  books  and  journals 
are  but  repetitions  of  what  women  of  all  countries  have 
put  in  practice.  There  are  many  large  institutions  in  which 
chil^en  are  not  given  any  other  food  except  this  mixture 
of  milk  and  water.  Is  this  addition  beneficial,  indifferent, 
or  injurious?  Is  it  useless  ballast,  molesting  the  skin  and 
kidneys,  and  soiling  linen,  or  does  it  mean  something 
else .'' 

The  influence  of  absorption  and  elimination  of  water 
has  been  thoroughly  studied.  Water  and  urea  stand  in 
a  positive  relation  to  each  other.  BischofF  found  an  in- 
crease of  urea  with  an  increase  of  elimination  of  water 
through  the  kidneys  in  man  and  in  the  dog.  Genth  ex- 
perimented upon  himself  with  the  same  result. 

Wherever  animals  are  to  be  fattened,  water  is  refused. 
The  accumulation  of  fat  is  the  result  of  a  morbid  con- 
dition. Neither  the  child  not  the  adult,  however,  is  to  be 
fattened.  Where  lively  metamorphosis  of  tissue  is  required, 
water  is  indicated. 

Not  only  is  water  necessary  as  regards  elimination,  but 
also  for  digestion  and  particularly  for  secretion  of  an 
effective  pepsin.  The  amount  of  secreted  pepsin  de- 
pends to  a  great  extent  upon  the  nature  of  the  ingesta. 
It  is  considerably  increased  by  injections,  into  the  veins, 
of  solutions  of  sugar,  of  digested  meat,  and  particularly 
of  dextrin.  Such  is  the  effect  of  soup  taken  before  our 
meals.  As  soon  as  milk  is  introduced  into  the  stomach, 
water  and  the  dissolved  sugar  and  most  of  the  salts  are 
absorbed  and  pepsin  is  secreted. 
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Butter  does  not  find  its  digestive  element  in  the  stomach, 
but  must  wait  for  the  action  of  the  bile  and  the  pancreas 
in  the  intestinal  tract.  Casein,  however,  remains  in  the 
stomach  to  wait  for  the  influence  of  the  digestive  fluids, 
which  require  a  large  amount  of  water.  It  is  an  old  ob- 
servation   that   water    facilitates    the    digestion    of    casein. 

When,  in  experiments,  digestion  ceases,  the  digestive 
process  recommences  as  soon  as  water  is  added,  with  an 
increased  secretion  of  pepsin.  Any  cause  rendering  milk 
more  concentrated  disturbs  digestion;  therefore  condensed 
milk  requires  great  dilution.  Frequency  of  nursing  at 
the  breast  of  the  mother  or  wet-nurse  renders  milk  con- 
densed and  indigestible  by  increasing  the  amount  of  casein. 

Hot  weather,  fever,  menstruation  of  nursing  women, 
all  have  the  same  eff'ect.  While  the  secretion  of  acid  in 
the  stomach  depends  mostly  upon  the  introduction  of 
solid  substances,  the  formation  of  pepsin  depends  probably 
upon  the  introduction  of  liquids. 

When  adults  do  not  tolerate  liquids,  the  cause  is  to  be 
sought  for  in  the  improper  relation  of  acids  and  water, 
which  should  be  about  four  parts  in  a  thousand.  The  in- 
troduction of  a  small  quantity  of  muriatic  acid,  or,  perhaps 
better,  of  solid  food  with  chloride  of  sodium,  will  be  the 
remedy.  This  disproportion  is  not  so  frequently  met  with 
in  children.  They  have  a  natural  tendency  to  the  forma- 
tion of  acid.  Milk-sugar  turns  into  lactic  acid  at  once. 
A  very  trifling  digestive  disorder,  resulting  from  changes 
in  the  digestive  surface  or  in  the  introduced  food,  results 
in  the  secretion  of  mucus  and  the  production  of  acid. 

The  presence  of  large  quantities  of  farinaceous  foods 
is  still  more  apt  to  give  rise  to  fermentation  and  the  for- 
mation of  acids.  Children  who  partake  of  them  indis- 
criminately and  freely,  suff*er  a  great  deal  from  a  super- 
abundance of  acid  in  the  whole  intestinal  tract,  but  scarcely 
from  the  absence  of  acid.  Now,  in  addition  to  this,  it  is 
a  fact  that  infants,  as  a  rule,  are  not  given  water  to  drink. 
We,  moreover,  know  that  in  the  -first  few  months  of  their 
lives  but  little  liquid  is  secreted  in  the  mouth  which  might 
have  a  local  eff'ect  in  the  stomach.  Thus  we  can  say,  posi- 
tively, that  infants  are  very  much  more  liable  to  have  too 
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little  water  in  their  food  than  too  much.  This  is  the  most 
important  reason  why  the  food  of  infants  should  be  given 
in  great  dilution — in  greater  dilution,  certainly^  than  the 
usual  rules  found  in  the  books  would  permit.  At  all  events, 
it  is  well  that  children  should  have  plenty  of  water  in 
their  food.  We  must  not  forget  that,  as  a  rule,  they  ob- 
tain it  only  in  their  milk.  No  matter  whether  it  be 
winter  or  summer,  hardly  ever  is  there  a  mother  or  a 
nurse  who  imagines  that  a  child  can  be  thirsty  without 
being  hungry  at  the  same  time.  Much  discomfort  and  a 
good  deal  of  sickness  is  a  result  of  the  fact  that  infants 
must  eat  in  order  not  to  be  thirsty,  and  have  frequently  to 
go  thirsty  because  an  over-exerted  and  disordered  stomach 
will  not  accept  any  more  food.  That  has  been  the  reason 
why  in  the  rules  and  regulations  for  infants,  as  published 
by  the  New  York  Board  of  Health  for  the  last  half- 
dozen  years,  I  have  impressed  upon  the  minds  of  mothers 
the  necessity  of  now  and  then  giving  some  water  to  their 
children. 

Fifth. — The  casein  of  cow's  milk  and  the  casein  of 
woman's  milk  are  two  different  substances.  When  isolated 
by  alcohol,  by  which  both  are  thrown  out  of  their  com- 
binations to  a  certain  extent,  the  chemical  properties  are 
found  to  differ  widely.  Thus  obtained,  cow's  casein,  when 
moist,  is  white;  when  dry,  yellowish.  It  reddens  litmus- 
paper,  and  acidulates  water,  in  which  it  is  soluble  in  the 
proportion  of  1-20.  Woman's  casein,  however,  in  its  moist 
condition,  is  yellowish,  alkaline,  or  neutral,  and  dissolves 
almost  entirely  in  water,  the  solution  being  of  neutral 
reaction.  Vierordt  and  Biedert  found  the  quantity  con- 
tained in  the  two  milks  to  differ,  there  being  less  in  wo- 
man's milk  than  in  cow's  milk. 

When  exposed  to  artificial  gastric  juice  they  also  act 
differently.  In  a  surplus  of  it  woman's  casein  is  dis- 
solved in  a  short  time;  cow's  casein  in  twenty-four  hours. 
Mineral  acids,  lactic  acid,  acetic  acid,  tartaric  acid,  Ep- 
som salts,  phosphate  of  lime  in  solution,  coagulate  cow's 
milk  in  hard  and  dense  masses;  not  so  human  milk.  So- 
lutions of  both  kinds  of  casein  alkalies  show  many  similar 
properties;  but  the  sediment  produced  by  the  addition  of 
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lactic  acid  can  yield  essential  differences.  Thus  there  is 
a  chemical  as  well  as  a  physical  difference  between  the 
two  species  of  casein.  Although  their  relation  to  artificial 
gastric  juice  has  not  been  found  to  differ  to  that  extent  by 
Dr.  C.  P.  Putnam,  of  Boston,  it  is  upheld  by  a  number 
of  other  observers,  and  the  fact  becomes  clear  that  pure 
cow's  casein  is  very  much  less  digestible  than  human 
casein.  At  all  events,  it  should  be  so  considered,  and  in- 
fants should  have  only  as  much  casein  as  proves  digest- 
ible. One  of  the  alleged  means  of  combating  the  improper 
effect  of  casein,  as  has  already  been  stated,  is  to  increase 
the  relative  amount  of  fat  by  adding  it  to  the  food.  It  is 
true  that  in  this  way  a  more  proper  relation  of  the  two 
can  be  obtained,  but  certainly  no  more  proper  relation  of 
the  two  to  the  insufficient  condition  of  the  infant  digestive 
organs. 

Besides,  the  addition  of  cream  to  either  casein  or  fresh 
milk  has  something  very  doubtful  about  it,  as  at  the  time 
when  cream  has  formed  upon  milk,  by  simply  allowing  it 
to  stand,  the  formation  of  lactic  acid  is  going  on  all  the 
time.  At  all  events,  no  addition  we  know  of  can  render 
cow's  casein  more  digestible  than  Nature  made  it,  and  the 
only  thing  which  can  be  obtained  by  any  sort  of  treatment 
of  the  milk  is  to  make  it  less  injurious.  Perhaps,  however, 
the  plan  upon  which  Dr.  J.  Rudisch  has  acted  may  recom- 
mend itself  to  the  attention  of  the  practitioner.  In  order 
to  make  cow's  milk  more  digestible,  he  has  introduced  into 
my  practice  a  mixture  which  promises  to  be  of  great  value 
in  all  those  cases  in  which  coagulability  of  the  milk  is 
the  prominent  obstacle  to  its  usefulness.  The  mixture 
suggested  by  him,  and  used  by  us  up  to  this  time  mainly 
in  diseases  of  adults,  such  as  anaemia,  gastric  catarrh,  ulcer 
of  the  stomach,  slow  convalescence,  etc.,  is  the  following: 
to  one  pint  of  water  one-half  teaspoon ful  of  officinal  dilute 
muriatic  acid  is  to  be  added.  To  this  mixture  add  one 
quart  of  raw  cold  milk;  mix  the  two  liquids  thoroughly  and 
then  boil  for  ten  or  fifteen  minutes.  I  have  found  this 
preparation  to  be  very  digestible,  and  tolerated  well  by 
very  feeble  digestive  organs.  Clinical  experience  not  only 
favors  this  preparation,  but  it  is   also   favored   by  direct 
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experiments.  When  liquid  pepsin  is  added  to  common 
milk,  coagulation  takes  place  very  rapidly,  and  in  thick  co- 
herent masses.  The  same  liquid  pepsin,  when  added  to 
the  above  mixture,  produces  so  slight  coagulation  that  it 
can  scarcely  be  observed.  The  coagula  also  are  small, 
and  do  not  adhere  firmly  to  each  other.  Essence  of  ren- 
net coagulates  common  milk  speedily  and  completely; 
the  above  mixture  more  slowly  and  not  so  completely.  The 
coagulation  of  common  milk  exhibits,  after  a  certain  time, 
thick,  dense,  and  firmly  coherent  masses.  The  coagula 
produced  by  the  above  mixture  are  fine,  loose,  and  are 
easily  separated  when  the  liquid  is  shaken. 

Valuable  as  this  preparation  of  cow's  milk  may  prove 
in  future,  there  is  one  method  for  making  cow's  milk 
more  available,  which  is  at  once  simple  and  effective.  No 
cow's  milk  ought  to  be  administered  without  the  addition 
of  chloride  of  sodium.  Not  only  cow's  milk,  but  also — 
and  even  much  more  so — farinaceous  admixtures  to  cow's 
milk  require  its  presence  in  the  food. 

Chloride   of  Sodium. 

The  part  which  salt  plays  in  nutrition  is  an  exceedingly 
important  one.  It  is  a  well-known  fact  that  animals  which 
receive  a  certain  amount  of  salt  (30-50  grms.  to  a  weight 
of  1000  lbs.)  are  disposed  to  take  a  larger  quantity  of 
fodder  than  without  it,  and  that  the  fodder  is  not  only 
improved  thereby  in  taste,  but  apparently  also  in  its  nutri- 
tive effect.  "  But  we  have  little  positive  knowledge  as  to 
whether  the  salt  promotes  the  digestibility  of  the  fodder, 
or  certain  of  its  component  parts,  or  whether  it  has  no  ef- 
fect in  this  respect"  (E.  Wolff).  The  fact  undoubtedly 
is  that  the  presence  of  the  salt,  by  inducing  greater  ac- 
tivity in  the  chemical  changes,  causes  an  increased  demand 
for  food ;  the  food  already  in  the  intestines  is  better  di- 
gested and  absorbed,  and,  when  excreted,  it  has  undergone 
greater  modifications.  Carnivorous  animals  have  not  the 
same  need  for  salt  as  the  herbivorous.  The  food  of  the 
latter,  while  containing  all  the  other  mineral  substances 
necessary  to  the  animal  organism,  and  in  more  or  less 
appropriate    combinations,   is    relatively    deficient   in   salt. 
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There  is  a  marked  disproportion  between  the  sodium  and 
potassium.  The  amount  of  sodium  and  chlorine  in  the 
food  of  the  carnivora  and  herbivora  is  about  the  same 
for  each;  but  the  food  of  the  herbivora  contains  twice  or 
four  times  as  much  potassium  as  that  of  the  carnivora. 
Hence,  an  accumulation  of  potassa  salts  (phosphatic,  etc.) 
takes  place  in  the  blood;  this  accumulation  requires  the 
chloride  of  sodium  to  neutralize  them,  so  that  they  may  be 
eliminated.  When  Bunge^-  took  large  quantities  (18.24 
grms.)  of  phosphate  and  citrate  of  potassa  for  two  days, 
he  lost  half  of  his  sodium  in  circulation.  On  the  next  day 
very  little  was  excreted,  because  he  had  first  to  make  up 
for  the  loss. 

In  this  connection  it  should  be  borne  in  mind  that 
vegetable  food  contains  more  potash  (and  less  soda)  than 
milk,  and  the  milk  of  herbivora  more  than  the  milk  of 
carnivora — facts  of  vast  importance  with  regard  to  the 
preparation   of   artificial   food   for   the  human   suckling. 

In  the  infant  body  the  physiological  effect  of  salt  is 
both  immediate  and  remote  in  its  character,  whether  it  be 
supplied  directly  in  the  mother's  milk,  of  which  it  is  an 
important  component  part,  or  is  added  as  a  seasoning  to 
vegetable  food.  A  portion  of  the  salt  taken  may  be  ab- 
sorbed in  solution,  but  a  portion  is  unquestionably  decom- 
posed to  form  another  soda  salt  and  hydrochloric  acid 
(Beneke).  The  latter,  which  is  a  normal  ingredient  of 
the  gastric  fluid,  serves  directly  as  a  stimulant  to  the  se- 
cretion of  the  glands,  facilitates  digestion,  and  excites  the 
appetite.  The  superabundant  acid  that  passes  into  the 
intestinal  canal  unites  with  the  soda  of  the  bile,  which  it 
meets  in  the  duodenum,  forming  chloride  of  sodium  again, 
which,  in  turn,  is  dissolved  in  the  fluids.  Here  now  be- 
gins its  chief  function,  which  consists  in  the  osmosis  from 
the  surface  into  the  villi  and  blood-vessels;  from  the  villi 
into  the  blood ;  from  the  serum  into  the  blood-corpuscles ; 
from  the  blood  into  the  tissues,  and  back  again.  The  homo- 
geneous albuminoid  substances  do  not  penetrate  the  cellu- 
lar walls  or  interstices,  but  the  heterogeneous,  crystallizable 

i2Zeitschr.  f.  Biol.,  IX,  104,  1873;  X.,  127,  295,  1874. 
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substances  in  solution  can  penetrate  them,  bearing  with 
tliem  also  the  albuminoid  bodies,  both  into  and  out  of  the 
cells.  Everywhere  it  is  the  salt  which  renders  possible 
the  processes  of  development,  both  progressive  and  retro- 
grade. Moreover,  the  effect  of  salt,  in  very  moderate  quan- 
tities, is  apparent  to  the  chemist  and  to  the  clinical  ob- 
server. More  water  will  be  excreted  from  the  kidneys, 
though  no  more  has  been  supplied  to  the  body  by  drinking. 
And  without  more  water  being  ingested  the  amount  of  urea 
will  be  increased,  that  is,  the  metamorphosis  of  albumen 
will  be  increased  (by  4.7  per  cent,  when  ingested  in  mod- 
erate quantity),  in  consequence  of  the  more  rapid  flow  of 
the  parenchymatous  fluids.  Of  course  rapidity  of  the  flow 
will  depend  upon  the  amount  of  salt  present.  A  large 
amount  will  hasten  the  metamorphosis  of  albumen,  and 
necessitate  the  ingestion  of  more  water,  thereby  increasing 
the  excretion  of  urea  and  carbonic  acid;  hence,  at  the  sjime 
time,  it  will  diminish,  on  the  one  hand,  the  amount  of 
albumen  in  the  tissues  and  in  circulation,  and  on  the 
other  hand,  the  respiratory  material — the  carbohydrates. 
Further  than  this,  they  stimulate  the  surface  secretion  in 
an  enormous  degree.  In  the  Journal  fur  Kinderkrankheiten 
of  the  year  1873,  an  ejfample  of  mother's  milk  is  men- 
tioned, which  contained  eight  per  cent.  (  ! !)  of  salt,  and, 
before  the  discovery  of  the  cause,  the  suckling  had  been 
brought  by   diarrhoea  to   the   borders   of   the   grave. 

Animal  Substitutes  for  Milk. 

Certain  writers  have  recommended  that  when  milk  alone 
or  milk  mixed  with  water  has  failed  to  produce  a  satis- 
factory state  of  nutrition,  an  animal  diet — meat-broths, 
eggs,  and  milk,  etc. — should  be  resorted  to  at  an  early 
period. 

Milk  and  Meat-hroths. — Bretonneau  reported,  as  early 
as  1818,^^  that,  when  children  in  the  hospital  at  Tours, 
who  were  suff"ering  with  "  tabes  mesenterica,"  were  fed 
with  milk  and  meat-broth,  they  got  well  of  the  disease. 
Vaucquelin  found  that  a  mixture  of  cow's  milk  and  meat- 
broth  was   the  next  best  thing   to   woman's   milk.      Jager 

13  Nouv.  Journ.  Med.-Chir.  Pharm.,   Aoflt. 
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also  recommends  this  mixture,  but  with  the  very  am- 
biguous remark  that  the  addition  of  farinaceous  material 
to  cow's  milk  makes  "  vegetable  milk  still  more  vegetable," 
adding  that  when  children  are  fed  with  meat-broth  and  milk 
the  teeth  seldom  appear  before  the  eighth  and  usually  not 
before  the  twelfth  or  sixteenth  month;  but  we  are  finally 
assured  that  the  nutrition  of  the  bones  is  not  thereby  dis- 
turbed, and  that  that  of  the  teeth  is  actually  improved; 
for,  though  the  eruption  of  the  permanent  teeth  is  de- 
layed, when  they  finally  do  appear  they  are  all  the  better 
developed. 

Beef-tea. — In  connection  with  the  above  recommenda- 
tions to  combine  meat-broth  with  the  child's  milk  or  with 
its  food  generally,  I  deem  it  opportune  to  call  attention 
to  an  article  of  diet  by  which  unquestionably  a  great  deal 
of  harm  has  been  done.  I  refer  to  beef-tea.  It  has  come 
very  largely  into  use  in  practice  among  children  both  in 
this  country  and  in  Great  Britain.  In  Germany,  too,  it 
has  found  very  many  advocates,  and  among  some  who  liave 
abandoned  the  obsolete  notion  that  when  prepared  in  the 
customary  way  it  contains  a  large  proportion  of  protein 
in  its  composition.  It  must  be  remembered  that  this  form 
of  meat-extract  contains  a  very  large  amount  of  salts,  and 
that  the  direct  effect  of  these  upon  the  intestinal  canal  may 
be  productive  of  very  unpleasant  consequences.  It  is  a 
mistake  to  give  it  when  the  intestines  are  irritated  or 
very  susceptible  of  irritation,  for  the  reason  that  diarrhoea 
is  apt  to  directly  follow  its  use.  Nevertheless,  I  have  often 
seen  beef-tea  given  under  these  very  circumstances  with  no 
other  object  than  the  vain  one  of  furnishing  the  child  with 
a  great  amount  of  nourishing  food.  This  is  very  commonly 
done  during  the  obstinate  and  exhausting  diarrhoea  of 
summer.  If  the  people  insist  upon  giving  it,  and  there  is 
no  special  contraindication  to  its  use,  it  should  be  admin- 
istered only  in  connection  with  some  well-cooked  farina- 
ceous vehicle,  and  the  best  of  all  for  this  purpose  is  bar- 
ley-water; or  it  may  be  mixed  with  beaten  white  of  egg,  but 
no  more  salt  should  be  added.  For  the  main  danger  in 
beef-tea  is  the  concentrated  form  in  which  its  salts  are 
given.    They  must  be  expected  to  result  in  diarrhoea.     This 
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"  beef-tea,"  so  common  with  us,  must  not  be  mistaken  for 
the  beef-tea  as  recommended  by  Liebig,  which  is  but  a 
maceration  of  beef  in  cold  water  with  a  small  amount  of 
muriatic  acid. 

A  vast  improvement  of  this  has  been  introduced  into 
my  practice  by  Dr.  Rudisch.  Some  ounces  of  tenderloin, 
very  finely  cut,  are  macerated,  and  frequently  stirred,  in  a 
tumbler  full  of  water  (6  or  8  ounces)  mixed  with  6  or 
8  drops  of  diluted  muriatic  acid,  for  about  an  hour.  After 
that  the  mixture  is  boiled  ten  minutes.  Not  only  is  the 
taste  pleasant,  but  the  percentage  of  the  active  constitu- 
ents of  the  decoction  is  much  greater. 

Buttermilk. — Buttermilk  also  has  been  regarded  as  an 
important  element  of  the  infant's  diet.  While  others  in- 
sisted upon  the  necessity  of  increasing  the-  amount  of  but- 
ter in  cow's  milk.  Ballot  removed  the  butter  entirely.  To 
a  litre  of  buttermilk  a  spoonful  of  fine  wheat  flour  was 
added;  the  mixture  was  then  boiled  for  a  few  minutes  until 
a  thin  gruel  was  made;  0.8-1  grm.  of  sugar  was  added.  If 
diarrhoea  occurred,  rice  was  to  be  used  in  place  of  the  flour. 
It  is  not  stated  whether  diarrhoea  was  expected  as  a  mat- 
ter of  course,  or  whether  wheat  flour  and  rice  are  to  be 
taken  as  the  equivalents  of  each  other.  This  diet  was  be- 
gun as  early  as  the  third  week  after  birth,  in  order  that 
the  child  might  become  accustomed  to  it  sufficiently  early. 
Ballot  gave  it  to  his  own  children,  and  many  followed  his 
example.  It  is  stated  also  that  the  same  mixture  was  given 
to  the  nursing  infants  in  the  Children's  Hospital  in 
Rotterdam.  A.  Van  Mansveld  also  claimed  to  have  had 
good  results  with  it  in  three  cases. 

Egg  Mixtures. — Beno  Martino  gives  a  recipe  for  a  mix- 
ture of  yolk  of  egg  and  sugar  with  water,  which  is  in- 
tended as  a  substitute  for  mother's  milk,  for  a  later  period, 
when  the  child's  age  would  correspond  to  breast-milk  of 
the  following  composition,  viz.,  water  87-90  parts;  fats, 
2-4;  protein,  1^-3.  He  proposes  another  mixture,  which 
he  claims  to  have  tested.  It  is  composed  of  one  yolk  of 
egg  (15  grms.),  100  grms.  of  water,  and  6  grms.  of  milk- 
sugar,  which  is  equivalent  to  water,  89 ;  fat,  3.7 ;  protein, 
2.0;  milk-sugar,  5.0.     A  little  chlorate  of  potash  should  be 
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included  in  this,  inasmuch  as  the  albumen  of  hen's  egg 
contains  no  potash,  though  doubtless  a  sufficient  amount  of 
the  phosphates. 

A  recipe  somewhat  similar  to  the  above  is  that  of  C.  A. 
Coudereau.  It  is  as  follows:  sulphate  of  potash,  0.5;  bi- 
carbonate of  soda,  1.0;  honey,  100;  water,  300;  8  fresh 
^ggs  (  =  375  grms.).  These  ingredients  are  to  be  well 
shaken  together,  and,  finally,  250  parts  of  lime-water  are 
to  be  added. 

During  the  siege  of  Paris,  Bouchut  recommended  this 
mixture:  the  yolk  of  an  egg  with  a  little  white  of  egg,  and 
15  grms.  of  cacoa  butter,  to  be  beaten  together,  and  one- 
half  litre  of  warm  sugar  and  water  to  be  then  added.  At 
the  same  time,  Dubrunfaut  gave  the  following  recipe:  half 
a  litre  of  water  of  a  temperature  from  50°  to  60°  C, 
40-50  grms.  of  sugar,  20-30  of  dry  albumen,  1-2  soda, 
and  50-60  of  olive  oil.  Gelatine  might  be  substituted  for 
the  albumen  in  this  emulsion.  Tua  proposed  horse-fat 
instead  of  olive  oil.  Gaudin  recommended  the  fat  and 
also  the  gelatine  that  is  obtained  by  boiling  bone.  We 
doubt,  with  Sanson,  whether  oil  is  as  digestible  as  the 
butter  of  breast-milk.  We  congratulate  ourselves,  indeed, 
that  the  circumstances  of  the  times  do  not  give  rise  to  such 
want  and  general  distress  as  to  necessitate  a  resort  to 
such  extraordinary  mixtures  as  these. 

The  egg-drink  recommended  by  Hennig  consists  of 
200  grms.  of  boiled  water,  with  which  a  fresh  white  of  egg 
is  beaten  at  a  blood-heat,  and  a  little  salt  is  added.  If  the 
child  was  somewhat  advanced  in  age,  raw  yolk  of  egg  and 
milk  were  added.  The  mixture  answered  very  well  in  case 
of  diarrhoea.  Raw  white  of  egg  was  added  advantageously 
to  any  kind  of  infant's  food  where  there  was  diarrhoea. 
Hennig  does  not,  however,  urge  its  employment  in  all 
cases,  and  refrains  from  promising  any  wonderful  effects. 
I  am  personally  convinced  that  his  recommendation  of  the 
white  of  an  egg  is  not  overdrawn.  For  twenty  years 
I  have  often  fallen  back  upon  it  as  a  valuable  aid  in 
saving  life.  In  many  instances  in  which  cow's  milk  is 
not  tolerated,  the  white  of  an  egg  comes  in  as  my  sheet- 
anchor,  principally  in  the  severe  cases  of  gastro-intestinal 
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summer  catarrh,  in  which  milk  is  not  tolerated  at  all, 
and  must  be  discarded  entirely.  In  such  cases  I  mix 
the  white  of  one  egg  with  a  cupful  of  barley-water  and 
a  little  salt,  and  usually  sugar;  on  special  indication,  with 
the  required  dose  of  brandy.  Of  this  the  baby  takes  a 
teaspoonful  every  five  or  ten  or  fifteen  minutes.  In  this 
place  I  will  merely  say  that  I  know  that  I  have  saved  many 
a  baby's  life  in  this  manner. 

Vegetable  Substitutes  for  Breast-milk. 

When  animal  substitutes  proved  unavailing,  or  could 
not  be  obtained,  vegetable  ones  were  looked  for.  Great 
difficulties  arose  from  their  composition  and  indigestibility. 
Particularly  is  it  the  starch  contained  in  vegetable  sub- 
stances which  proved  an  obstacle  to  their  use.  We  need 
not  refer  here  to  the  history  of  the  attempts  of  proving 
their  usefulness  or  inj  uriousness,  nor  to  the  millions  of 
infants  that  have  been,  and  are,  immolated  on  the  altar 
"of  ignorance  and  recklessness.  What  concerns  us  here 
is  the  question,  to  what  extent — according  to  physiological 
laws^ — starch  or  substances  containing  starch,  can  be  used 
as  infant    food,   or   as   additions  to  infant   food. 

After  a  number  of  experiments  and  literary  statements 
of  Bidder  and  Schmidt,  Ritter  von  Rittershain,  Jorg,  and 
myself,  Korowin  made  a  number  of  experiments  for  the 
purpose  of  comparing  the  effects  of  the  salivary  glands 
with  those  of  the  pancreas.  He  treated  starch  with  in-, 
fusions  of  both  the  pancreas  and  the  parotid  glands.  The 
result  was  this,  that  the  pancreas  obtains  the  power  of 
transforming  starch  into  sugar  at  a  later  time  than  the 
parotids.  No  such  effect  was  exhibited  by  the  pancreatic 
infusion  in  the  first  month,  but  a  noticeable  one  in  the 
second,  and  a  measurable  one  in  the  third.  At  the  end 
of  the  first  year  the  diastatic  effect  of  the  pancreas  is 
fully  developed.  The  parotid  infusion,  however,  is  ef- 
fective from  the  first  day  of  life,  particularly  in  well- 
developed  infants.  Small  pieces  of  sponge  were  intro- 
duced into  the  baby's  mouth,  and  withdrawn  after  a  while. 
It  took  from  fifteen  to  thirty  minutes  to  collect  a  cubic 
centimetre  of  saliva  in  the  mouth  of  infants  of  from  two 
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to  four  weeks,  the  tenfold  time  of  what  was  required  in 
infants  of  three  months.  Now  and  then  the  secretion  would 
stop,  after  having  been  distinctly  active,  for  a  little  while. 
Seventeen  babies,  of  from  one  to  ten  days,  yielded  a  dia- 
static  saliva.  The  number  of  his  quantitative  experiments 
amounted  to  120.  The  diastatic  effect  of  the  saliva  of  an 
infant  of  eleven  months  was  as  marked  as  that  of  his 
own. 

Korowin  also  published  the  results  of  a  second  series 
of  experiments  and  observations,  with  the  same  results. 
Zweifel's  conclusions  are  similar,  and  are  besides  capable 
of  illustrating  certain  morbid  conditions.  The  infusion 
of  the  submaxillary  gland  of  a  young  infant  yielded  no 
transformation  of  starch  into  sugar  after  an  hour's  contact. 
The  infusion  of  the  parotid  of  a  baby  of  seven  days 
proved  effective  after  four  minutes,  that  of  an  infant  of 
eighteen  days  who  died  of  gastro-intestinal  catarrh,  and 
that  of  a  foetus  of  the  ninth  month  of  utero-gestation,  after 
forty-five  minutes.  No  diastasis  was  produced  by  the 
parotids  of  a  prematurely  born  child  dead  of  diarrhoea 
and  debility,  of  a  foetus  of  three  months,  and  of  one  of 
four  months.  Thus  it  becomes  evident  that  age,  develop- 
ment, or  sickness,  with  diminished  amount  of  fluid,  is  of 
great  moment  in  changing  the  diastatic  effect  of  the  salivary 
glands.  Still  it  is  evident  that  from  the  first  days  of  life 
starch,  in  small  amounts,  can  be  digested ;  that  in  a  few 
months  after  birth,  such  vegetables  as  contain  starch  in 
moderate,  but  not  overwhelming  percentage,  may  be  used 
as  additional  infant  food.  At  the  same  time,  we  must  not 
forget  that  it  is  not  absolutely  necessary  that  every  par- 
ticle of  ingesta  should,  in  all  instances,  be  digested  and 
assimilated.  That  is  impossible;  the  very  breast-milk  con- 
tains such  amounts  of  fat,  for  instance,  that  it  cannot  all 
be  digested  and  absorbed.  The  requirement  is  only  that 
not  enough  should  remain  undigested  to  encumber  and 
irritate   the   intestinal   tract. 

Farinacea. 

The  selection  of  a  diet  which  is,  at  the  same  time,  glu- 
tinous and  nutritious,  will  not,  perhaps,  be  so  difficult  as 
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it  appears  at  first  sight.  The  farinacea,  which  chiefly 
contain  starch  in  large  quantity,  such  as  potatoes,  rice, 
and  arrow-root,  must  naturally  be  excluded.  I  have  em- 
ployed very  few  of  the  large  number  of  these  articles, 
selecting  them  for  the  great  quantity  of  protein  substances 
which  they  contain. 

Moleschott   gives   the    following   data: 

Protein  substances  in  wheat,  135;  barley,  123;  rye,  107; 
oatmeal,   90;    maize,   79;   rice,   51. 

Starch  in  rice,  823;  maize,  637;  wheat,  569;  rye,  555; 
oatmeal,    503;    barley,    483. 

Fat  in  maize,  48;  oatmeal,  40;  barley,  rye,  wheat,  very 
little. 

Salts,  chiefly  phosphates,  in  barley,  27 ;  oats,  26 ;  wheat, 
20f'rye,  15;  maize,  13;  rice,  5. 

Potash  is  found  especially  in  wheat,  magnesia  in  wheat 
and  maize,  lime  in  grits  and  barley,  iron  in  barley,  phos- 
phoric acid  in  barley  and  wheat. ^* 

Maize  and  rice  must  be  excluded  from  the  list  given 
below,  on  account  of  their  large  percentage  of  starch.  Bar- 
ley, wheat,  rye,  or  oatmeal  are  preferable  for  their  large 
percentage  of  protein  substances;  barley,  oats,  and  wheat, 
for  their  richness  in  salts;  iron  is  only  present,  in  appre- 
ciable quantities,  in  barley  and  oatmeal. 

Wheat,  barley,  and  oatmeal  present  a  favorable  history. 
Even  during  the  reign  of  Charles  I.,  when  wheat  was  al- 
most unknown  in  the  north  of  England,  barley  formed 
the  ordinary  diet.  Even  at  the  present  time  these  grains 
form   the   chief   sustenance   in   many  districts   of   northern 

1*  The  table  compiled  by  Barrett  from  Peligot,  Fresenius  and 
Boussingault,  gives  the  following  results,  which  are  quite  accur- 
ate  in   most   details: 

Wheat.  Barley.  Rice.  Rye. 

Water     13.6  13.9  7.3  14.7 

Starch     60.8  48.06  83.0  65.1 

Dextrin,    sugar     10.5  7.62  .... 

Gluten     12.5  13.18  7.15  12.5 

Fat     1.1  0.34  0.7  2.0 

Cellulose     1.5  13.34  1.0  3.3 

Salts     3.56  0.5  2.4 
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Europe  and  the  south  of  England,  in  Wales  and  Scot- 
land, and  of  ninety  per  cent,  of  the  urban  laboring  classes 
in  England.  Formerly  the  retinue  of  the  English  no- 
bility, and  almost  the  entire  agricultural  population  of 
England  and  Scotland,  lived  almost  exclusively  off  oat- 
meal (Letheby  on  Food,  p.  11).  Moleschott  states  that 
thirty-six  ounces  of  barley  are  sufficient  nutriment  for  a 
hard-working  man.  Dujardin  and  Beaumetz  (and  after- 
wards Dussein)  are  enthusiastic  champions  of  oatmeal 
and  of  its  great  importance  in  the  nutrition  of  infants. 
They  recommend  the  use  of  the  Scotch  cereal.  After 
being  threshed,  the  grain  should  be  dried  in  a  stove,  the 
husks  removed,  and  the  grains  should  be  crushed  rather 
than  ground.  The  fine  strained  meal  is  the  part  used 
for  children.  They  found  the  proportion  of  the  nitro- 
genized  to  the  non-nitrogenized  substances  in  this  meal  as 
10:38  (in  woman's  milk,  10:35;  in  cornmeal,  10:50),  and 
they  lay  special  stress  upon  the  amount  of  iron  in  oat- 
meal, which  far  exceeds  that  contained  in  wheat  bread  or 
in  cow's  milk  (0.0131  as  opposed  to  0.0048,  or  0.0018). 
The  list  of  farinaceous  articles  has  not  been  exhausted, 
but  there  are  none  others  which  conform  better  to  our 
conception  of  an  ideal  nutritive  substance  (one  part  nitro- 
gen, three  to  four  non-nitrogenized  elements).  Wheat 
flour  has  been  employed  in  the  preparation  of  most  chil- 
dren's foods.  It  contains  more  starch  than  barley  or  oat- 
meal, and  has,  therefore,  given  rise  to  real  or  pretended 
endeavors  to  convert  the  starch  into  dextrin  and  sugar 
before  its  passage  into  the  stomach.  The  smaller  quantity 
of  starch  in  barley  and  oatmeal  renders  this  superfluous, 
and  they  can  be  employed  in  commerce  without  previous 
preparation.  Oatmeal  was  particularly  recommended  by 
the  earlier  writers  as  a  form  of  infant  diet.  Van  Swieten 
bestows  especial  praise  upon  it,  and  T.  Herbert  Parker 
placed  it  at  the  head  of  articles  of  diet.^"     I  have  always 

15 "  In  placing  oatmeal  gruel  at  the  head  of  the  list  of 
farinaceous  foods  I  am  guided  by  my  own  observation  of  its 
utility.  Such,  indeed,  is  my  confidence  in  its  value  that  if 
I  were  restricted  to  the  use  of  any  one  article,  in  addition  to 
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preferred  barley  whenever  it  became  necessary  to  recom- 
mend a  particular  article  of  diet,  because  oatmeal,  on 
account  of  its  larger  percentage  of  fat  and  mucin,  is  more 
liable  to  relax  the  bowels.  In  other  respects  the  chemical 
composition  of  each  is  so  nearly  the  same  that  it  would 
be  immaterial  whether  we  chose  one  or  the  other.  But 
there  is  no  danger  to  which  little  children  are  so  liable  as 
that  which  arises  from  their  tendency  to  diarrhoea.  My 
advice,  therefore,  is  to  administer  barley  to  children  who 
manifest  a  tendency  to  diarrhoea,  and  oatmeal  to  those 
having  a  tendency  to  constipation,  and,  whenever  a  change 
occurs  in  the  intestinal  functions,  to  give  one  or  the  other, 
according  as  constipation  or  diarrhoea  predominates.  Its 
practical  importance  will  sanction  the  introduction  in  this 
pljige  of  the  remark  that  diarrhoea  and  milk-diet  are  in- 
compatible, and  that,  therefore,  when  barley  is  employed 
on  account  of  the  presence  of  diarrhoea,  it  is  advisable  to 
immediately  reduce  the  quantity  of  milk  present  in  the 
nourishment,  or  to  temporarily  abstain  from  its  use  alto- 
gether. In  such  a  case  the  raw  white  of  egg  (with  or 
without  brandy)  may  take  the  place  of  the  milk.  This 
practice  has  carried  me  through  many  dangers  during  the 
last  twenty  years,  and  has  saved  the  life  of  many  a  child. 
I  have  noted  with  pleasure  the  success  which  H.  Demme 
has  obtained  by  a  similar  practice  in  the  Child's  Hospital 
of  Berne. 

I  will  here  add,  also,  another  remark.  In  my  "  Infant 
Diet  "  I  maintained  that  it  was  immaterial  whether  we 
employed  the  ordinary  commercial  barley  or  the  smaller 
grain  which   had  been   deprived  of  the  husks.      This   was 

milk,  for  bringing  up  a  child,  it  should  be  this."  If  bad  com- 
panions would  injure  a  good  cause  I  should  not  refer  to  the 
opinion  of  Mrs.  Baines,  who  insists  upon  the  use  of  farinaceous 
articles  because,  since  the  food  of  man  and  beasts  is  different, 
milk  must  differ  in  accordance  with  that  difference.  "  When 
this  idea  will  be  thoroughly  understood,  and  this  great  fact  of 
natural  history  recognized,  we  will  understand  the  advantage 
of  a  combination  of  vegetable  substances  with  cow's  milk  as 
the  most  suitable   article  of  infant  diet." 
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a  mistake.  I  had  been  led  to  believe  that  the  protein 
substances  and  the  starch  were  uniformly  distributed  in 
barley.  Their  relation  is,  however,  the  same  as  that  ob- 
served in  other  grains,  i.  e.,  the  much  larger  part  of  the 
gluten  is  accumulated  in,  and  directly  underneath,  the  su- 
perficial layers.  According  to  Enzinger's  ^"^  latest  investi- 
gations and  plates,  the  body  of  the  barleycorn  immedi- 
ately adjacent  to  its  covering  membrane  is  composed  of 
large,  irregular  cells,  which  contain  albuminoid  substance 
and  no  starch.  Toward  the  centre  are  found  larger,  ir- 
regularly quadrilateral  cells,  which  contain  albumen  and  a 
large  quantity  of  starch.  More  internally  are  found  even 
larger  cells,  which  are  almost  entirely  filled  with  starch. 
The  conclusion  to  be  drawn  from  this  arrangement  is, 
therefore,  that  the  entire  barleycorn,  and  not  alone  its 
inner  part,  must  be  employed  as  an  article  of  diet.  The 
prepared  commercial  barley,  which  has  been  previously 
made  ready  for  use,  is  characterized  by  its  fineness  and 
whiteness.  But  these  qualities  are  suspicious  characteris- 
tics; the  less  the  quantity  of  the  yellowish  glutinous  outer 
layers  which  the  barley  contains,  the  less  is  it  to  be  recom- 
mended. The  prices  of  the  grain  vary  in  such  a  manner 
that  adulteration  by  refining  pays  very  well.  I  would, 
therefore,  recommend  that  the  barleycorn  which  is  em- 
ployed for  infant  diet  should  be  ground  as  thoroughly  as 
possible   in    a   coffee-mill,   both   in    order   to   diminish   the 

18  The  membrane  covering  the  barleycorn  consists  of  small, 
thick-walled  cells,  whose  walls  are  poor  in  water  and  imbibe  it 
with  diflBculty.  This  imbibition  is  rendered  still  less  by  the  pres- 
ence of  fat.  The  yellowish  color  is  due  to  the  presence  of  ex- 
tractive matters.  The  husk  of  the  barleycorn  is  adherent  to 
the  basal  bristle  at  that  end  of  the  corn  at  which  the  root-seed 
breaks  through.  The  bristle  opens  into  the  centre  of  the  bar- 
leycorn by  prolongations,  which  look  like  capillaries,  run  in- 
ward, and  possess  great  power  of  imbibition.  A  second  cover- 
ing is  devoid  of  a  thickened  layer,  and  readily  imbibes  water;  it 
lies  within  and  parallel  to  the  first  covering,  except  at  the 
place  where  the  root-seed  makes  its  exit.  A  third  covering  is 
bent  inwardly  from  the  preceding.  Lorenz  Enzinger:  Die 
Anatomic  des  Gerstenkornes,   Leipzig,   1876. 
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period  necessary  for  cooking  it,  and  also  in  order  to  re- 
tain the  gluten.  It  is  even  preferable  for  very  young  in- 
fants, to  cook  the  barley  whole  for  hours,  thereby  to  burst 
the  outer  layers  of  cells,  empty  their  contents,  and  then, 
by  straining,  to  get  rid  of  the  larger  part  of  the  starch, 
which  is  found  toward  the  centre.  The  next  best  method 
consists  in  crushing  the  whole  grains  of  barley,  and  not 
to  employ  the  so-called  pearl  barley,  which  is  barley  minus 
husk.  At  a  more  advanced  period  of  life  the  latter  prep- 
aration, with  its  greater  amount  of  starch,  will  suffice. 

The  addition  of  barley  or  oatmeal  to  properly  prepared 
milk  presents  certain  advantages  with  regard  to  the  amount 
of  nourishment,  since,  if  Moleschott  considers  the  inges- 
tion of  thirty-six  ounces  of  barley  as  sufficient  for  an 
adult  laboring  man,  the  addition  of  half  an  ounce,  or  one 
ounce,  of  this  article  is  not  an  insignificant  amount  for  a 
young  child.  C.  Voit  has  recently  made  an  exhaustive 
study^''^  of  the  nutritive  demands  of  children  at  a  certain 
age.  Semler  (Erndhrungsbilanz  der  Schweiz,  p.  6) 
found  that  the  proportions  of  the  nutritive  elements  in 
the  food  of  children  up  to  the  age  of  fifteen  years  were 
such  that  there  were  79  grms.  of  albumen  to  20  grms.  of 
fat  and  250  grms.  of  hydrocarbons  (nitrogenized:  non-ni- 
trogenizedr=:l :  3.8).  For  children  from  the  ages  of  six  to 
ten  years  Hildesheim  found  69  grms.  albumen,  21  of  fat, 
and  210  of  hydrocarbons  (1:  S.6).  In  the  Munich  Orphan 
Asylum,  in  which  the  children,  who  are  subjected  to  both 
bodily  and  mental  labor,  present  a  healthy  appearance, 
Voit  found  that  the  nutriment  contained  79  grms.  albumen, 
35  grms.  fat,  251  grms.  hydrocarbons  (1:3.9).  Finally, 
he  has  carefully  estimated  the  relation  which  exists  be- 
tween the  nutriment  required  by  a  child  and  by  an  adult 
(working  and  resting). 

Hydro- 
Albumen.     Fat.       carbons. 
A  child,  aet.  10-11  years,  23  kilogrm.,  requires. 79       35     251=1:3.9 
A  laboring  man  of  60  kilogrm.,  average. ..  .118      56     500::=1:5.0 
"  "  "         at  work 137     173     352=1:4.7 

IT  Ueber  d.  Kost  in  offentl.  Anstalten.  Zeitschr.  f.  Biol., 
XII.,   1876. 
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While  resting,  the  proportions  arc  as  follows: 

Albumen.     Fat.     Hydrocarbons. 

1,000  kilogrm.,  child   343  152  1,091 

adult    228  120  586 

We  therefore  find  that,  in  the  child,  given  weights  of 
tissue  which  must  carry  on  the  nutritive  processes,  and, 
at  the  same  time,  appropriate  albumen,  fat,  and  salts, 
require  a  larger  amount  of  albumen,  fat,  and  hydrocar- 
bons than  the  same  weights  in  the  adult  when  in  a  simi- 
lar condition  of  rest.  50  per  cent,  more  of  albumen, 
25  more  of  fat,  and  100  more  of  hydrocarbon  are  re- 
quired than  by  the  adult.  But  they  must  not  be  merely 
administered  to  the  child ;  they  must  also  be  given  in  an 
easily  digested  form.  In  very  young  infants  they  should 
be  given  in  the  same  or  similar  condition  in  which  they 
are  found  in  the  milk  of  the  human  female,  in  which 
the  proportion  of  nitrogenized  to  non-nitrogenized  ingre- 
dients is  as  1 :2.7.  We  should  not  deviate  too  far  from 
these  proportions.  J.  Forster  has  given  the  following 
table : 

Agk.  Diet.         Albumen.  Fat.        "y''^^"-       P^P^'" 

carbons.         tion. 

7  weeks   Pap.  29  19  120  1:5.3 

4-5  months   Swiss  milk.  21  18  98  1 :  6.1 

li  years   Mixed.  36  27  150  1 :  5.4 

7  weeks   Pap.  29  19  120  1:5.3 

The  large  proportion  of  1 :6.1  is  undoubtedly  attributable 
to  the  large  quantity  of  sugar  which  "  Swiss  milk  "  con- 
tains. To  what  extent  this  sugar  is  useful,  immaterial, 
or  injurious,  has  been  previously  referred  to.  It  can 
easily  be  shown  that,  under  certain  circumstances,  it  may 
be  useful,  that  occasionally  it  is  injurious,  and  that  it  is 
rarely  an  indifferent  substance.  It  is  too  soluble  and 
changeable,  and  too  readily  absorbed,  to  be  an  indifferent 
article.  It  differs  greath^  in  this  respect  from  a  small 
quantity  of  starch  which  may  pass  harmlessly  through  the 
intestines. 
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In  connection  with  this  subject,  and  with  farinaceous 
foods,  or  admixtures  to  infant  food,  I  shall  refer  to  a  few 
substances  the  nature  and  effect  of  which  have  long  been 
doubtful,  but  which  have  been  more  or  less  used  among 
infants  and  children  as   food,  or  as   an  addition  to   food. 

Gum- Arabic. 

Frerichs,  Lehmann,  and  Husemann  do  not  admit  that 
any  change  occurs  in  gum-arabic  in  the  human  body. 
Gorup-Besanez  believes  in  its  solubility,  but  not  in  its 
digestibility;  hence,  if  gum-arabic  is  an  important  aid 
in  digestion,  it  is  for  one  reason  only,  namely,  that  it 
acts  mechanically,  and  renders  the  coagulation  of  milk 
less  ^ense.  Of  late,  however,  Uffelmann  has  made  some 
experiments  with  a  solution  of  gum-arabic  of  the  strength 
of  eighteen  parts  of  the  gum  to  two  hundred  of  water. 
His  experiments  were  made  upon  a  boy  upon  whom  gas- 
trotomy  had  been  performed,  thus  affording  opportunity 
for  making  direct  observations.  When  he  introduced  this 
solution  into  the  boy's  stomach,  he  found  grape-sugar 
after  some  time,  no  saliva  being  present.  The  same 
transformation  has  been  observed  in  the  Munich  labora- 
tory. The  experiments  were  published  in  the  Jour.  f. 
Biol.,   Vol.   X.,   p.   59,   1874. 

Fifteen  grammes  of  the  above  solution  yielded  five 
centigrammes  of  grape-sugar  after  forty-five  minutes ; 
thirty  grammes  gave  twenty-eight  centigrammes  after  sixty 
minutes.  The  liquid  taken  from  the  stomach  in  the  lat- 
ter case  was  very  acid  indeed.  It  matters  not  whether 
this  acid  was  inside  of  the  stomach  previously,  or  was 
developed  during  the  presence  of  the  gum-arabic  solution; 
in  both  instances  it  appears  that  the  development  of  mu- 
riatic acid  and  the  transformation  into  grape-sugar  go 
hand  in  hand.  It  is  possible,  then,  that  it  will  be  found 
practical,  in  those  cases  in  which  the  object  is  not  simply 
to  mix  milk  with  gum-arabic,  but  also  to  derive  benefit 
from  the  digestion  of  the  gum,  to  add  a  small  quantity  of 
muriatic  acid. 
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Gelaiine. 


Gelatine,  in  the  opinion  of  many,  when  combined  with 
milk  fulfills  two  indications.  The  one  is  the  same  as 
that  obtained  by  the  glutinous  condition  and  effect  of 
gum-arabic  and  farinaceous  articles;  the  other  is  found 
in  its  usefulness  as  a  tissue-building  material.  Guerard 
quotes  Jean  deLery,  who  speaks  as  follows :  "  Ayant  ex- 
perimente  que  cela  (skins,  parchemin)  vaut  au  besoin,  tant 
que  j'aurais  des  collets  de  buffles,  habits  de  chamois,  et 
telles  choses  ou  11  y  a  sue  et  humidite,  si  j'estois  enferme 
dans  une  place  pour  une  bonne  cause,  je  ne  me  voudrois 
pas  rendre  pour  crainte  de  la  famine."  Papin  is  reported 
to  have  made  the  offer  to  Charles  II.  of  England  to  furnish 
for  the  use  of  poor-houses  and  hospitals  "  un  quintal  et 
demi  de  gelee "  with  "  onze  livres  de  charbon."  This 
offer  was  refused  because  a  dog  was  paraded  before  Charles 
wearing  a  sign-board  containing  said  dog's  request  not  to 
be  deprived  of  his  mess  of  bones. 

The  French  Academy  of  Medicine  has  taken  great  pains 
to  discover  the  properties  of  gelatine.  After  Magendie  in 
1848,  Vrolik  in  1844,  Berard  in  1850,  and  Edwards  and 
Balzac,  had  published  their  reports  upon  the  subject, 
Guerard  comes  to  the  following  conclusions :  1 .  That 
gelatine  is  very  nutritious;  2.  That  very  probably  it  is  of 
great  importance  in  the  process  of  building  up  cellular  tis- 
sue, therefore  absolutely  necessary  for  the  preservation  of 
life.  Frerichs,  Metzger  and  de  Bary,  Schroeder,  Kuehne, 
and  Etzinger,  found  that  gastric  juice  changes  gelatine  in 
such  a  manner  that  it  loses  the  property  of  gelatinizing. 
This  effect  was  not  produced  when  it  was  treated  only  with 
muriatic  acid.  On  the  other  hand,  Imthurn  also  attributes 
the  effect  to  the  influence  of  muriatic  acid.  It  is  true  that 
Meissner  and  Kirchner  have  entirely  denied  the  change- 
ability of  gelatine  by  means  of  gastric  juice.  But  Gorup- 
Besanez  is  of  the  opinion  that  gelatine  is  peptonized  in 
a  similar  manner  with  the  albuminates.  It  seems  that 
Ufflelmann  has  also  finally  settled  this  question.  He  found, 
in  the  gastrotomized  boy,  first,  that  while  feverish,  and 
again   without   fever,   the   gelatine   was   speedily   dissolved 
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in  the  gastric  juice.  It  was  so  modified  at  the  end  of 
one  hour  that  it  would  no  longer  coagulate,  and  was  easily 
diffused.  To  produce  this  change  by  means  of  artificial 
gastric  juice,  he  found  that  from  eighteen  to  twenty-four 
hours  were  necessary,  and  in  both  instances  there  was  no 
offensive  odor.  When  the  experiment  was  performed  in- 
side of  the  stomach,  he  occasionally  observed  the  presence 
of  grape-sugar.  When  that  occurred  the  temperature  of 
the  body  was  elevated.  No  grape-sugar  was  ever  found 
when  the  gelatine  was  exposed  to  the  action  of  artificial 
gastric  juice.  Gelatine  digested  in  gastric  juice  retains  its 
essential  chemical  properties.  It  resembles  peptone  inas- 
much as  it  is  not  precipitated  by  acids,  and  polarization 
results  in  turning  to  the  left.  It  differs  from  peptone 
inasmuch  as  its  diffusibility  is  less,  and,  when  dissolved  in 
acetic  acid,  it  can  be  precipitated  by  ferrocyanide  of  potas- 
sium. It  is  so  much  like  peptone  that  its  digestibility  can 
hardly  be  doubted,  not  to  speak  of  the  direct  observations 
made  by  Ufflelmann.  There  is  one  point,  however,  not  to  be 
lost  sight  of,  and  that  is  that  it  is  apt  to  putrefy,  and 
therefore  requires  the  addition  of  a  small  quantity  of 
muriatic  acid.  The  latter  point  is  of  great  practical  im- 
portance; for,  in  acute  diseases,  in  slow  convalescence,  in 
anaemia,  the  secretion  of  pepsin  and  muriatic  acid  is  very 
much  limited.  For  that  reason  muriatic  acid  should  be 
added  whenever  gelatine  is   given. 

Infant  Foods  Offered  for  Sale. 

The  attempts  to  prepare  infant  foods  by  the  wholesale, 
to  have  them  ready  at  any  moment,  for  the  purpose  of 
either  benefiting  the  young  infant  or  the  manufacturer, 
have  been  very  numerous  indeed.  If  I  give  prominence  to 
a  single  one,  I  do  so  only  for  the  purpose  of  making 
some  general  remarks  on  that  industry,  by  selecting  the 
one  which  appears  to  command  the  largest  sale  in  the 
United  States.  Not  that  I  believe  it  to  be  more  objection- 
able than  the  rest,  but  because  it  its  impossible,  and 
useless,  to  fill  these  pages  with  the  names  and  titles  of 
patent  articles. 
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Of  all  the  number  of  "infant  foods/'  but  a  single  one 
bears  the  stamp  of  a  scientific  name  or  object.  When 
Liebig  prepared  his  food,  he  did  not  pack  it  up  in  parcels 
with  descriptive  lists  and  trade-marks,  but  he  published  his 
formula.  I  have  therefore  felt  justified  in  considering 
it  in  my  "  Infant  Diet." 

Intestinal   Digestion. 

The  intestines  receive  all  the  cellulose,  all  of  the  starch 
that  is  not  transformed  into  sugar,  all  the  parapeptones 
and  dyspeptones  from  protein  substances  (particularly 
the  casein  of  the  milk),  all  of  the  butter,  and  some  of 
the  salts.  Some  of  these  materials  are  simply  absorbed, 
some  are  digested,  and  some,  either  changed  or  unchanged, 
are  again  discharged.  One  portion  of  the  intestines  does 
not  digest;  it  merely  absorbs  water  and  soluble  substances. 
This  is  the  large  intestine.  Whatever  albumen  or  sugar  it 
takes  up  is  directly  excreted  again  by  the  kidneys.  Hence, 
when  injections  are  given  by  the  rectum  for  the  purpose 
of  supplying  nutriment  to  the  body,  the  sugar  and  starch 
should  first  be  changed  into  glucose,  the  milk  into  peptone, 
and  the  fats  into  an  emulsion. 

The  structure  and  functions  of  the  infant's  intestines 
present  numerous  variations  from  those  of  the  adult.  The 
glands  of  Lieberkiihn  are  present,  but  fewer  in  number 
and  less  developed.  The  submaxillary  gland  and  also  the 
pancreas  afford  us  examples  of  the  fact  that  organs  may 
exist  long  before  they  are  capable  of  fully  exercising  their 
functions.  The  villi  of  the  intestines  are  generally  abun- 
dant and  large;  it  is  said,  even,  that  they  surpass  in  size 
the  corresponding  structures  in  the  adult  (Berg).  Accord- 
ing to  the  same  authority,  the  capillaries  also  should  be 
larger  (not  relatively  only,  but  absolutely)  than  in  the 
adult.  Certainly,  Peyer's  glands  are  not  numerous,  and 
they  are  but  slightly  developed.  This  insignificant  anatom- 
ical development  answers,  indeed,  to  their  physiological, 
and  surely  also  to  their  pathological  importance;  for  that 
important  form  of  disease,  of  which  the  affection  of 
Peyer's  glands  is  a  specially  marked  feature,  is  exceed- 
ingly rare  at  an  early  period  of  life,  and,  when  it  occurs, 
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is  of  a  very  mild  character.  Abdominal  typhus  in  the  new- 
born infant  is  almost  unknown.  I  have  seen  but  a  single 
case  myself,  and  scarcely  half  a  dozen  well-authenticated 
cases  occur  throughout  the  entire  periodical  literature.  In 
the  later  years,  from  the  third  year  on,  typhoid  fever  is 
common  enough,  but  usually  runs  a  mild  course.  For  the 
present,  this  is  all  that  need  be  said  of  the  intestinal 
glands,  for  the  glands  of  the  large  intestines  have  no  other 
function  than  to  secrete  mucus.  The  muscular  development 
of  the  intestines  is  feeble.  The  intestinal  canal,  from  the 
stomach  (which  is  first  called  into  play  when  filled  with 
air  at  the  first  eiforts  of  the  newborn  child  to  swallow)  to 
the  anus,  is  not  awakened  to  sufficient  activity  during  foetal 
life  to  develop  its  muscular  system.  According  to  Zweifel, 
the  occupation  of  the  intestines  with  meconium  takes  place 
by  slow  successive  stages.  In  a  foetus  of  three  months, 
both  ileum  and  caecum  are  quite  empty.  At  four  months, 
the  intestines  are  filled  up  to  within  2  ctms.  of  the  caecum. 
In  the  fifth  month,  a  few  lumps  are  found  in  the  colon. 
The  imperfect  development  of  the  intestines  gives  rise  to 
a  variety  of  consequences.  Gases  develop  abundantly, 
are  very  often  neither  absorbed  not  discharged,  and  thus 
produce  colic.  Moreover,  by  reason  of  its  feeble  develop- 
ment, the  muscular  apparatus  of  the  intestines  is  frequently 
the  region  where  the  first  symptoms  of  general  disease 
manifest  themselves.  Rhachitis  very  often  shows  itself  in 
the  muscular  layer  of  the  intestines  earlier  than  anywhere 
else,  and,  when  beginning  there,  runs  a  very  protracted 
course.  Occasionally,  too,  the  tendency  to  obstinate  con- 
stipation may  be  explained  by  this  same  muscular  weak- 
ness. This  affection  may  also  be  owing  to  other  peculiari- 
ties in  the  infantile  intestines.  There  is  a  vast  difference 
in  length,  relatively,  between  the  intestines  of  the  infant 
at  birth  and  those  of  the  adult. 

"  It  is  well  known  that  the  intestinal  canal  is  developed 
in  the  embryo  in  separate  sections.  Until  the  fourth  or 
fifth  month  there  is  no  colon  descendens,  and  it  is  still 
short  even  at  the  child's  birth.  Notwithstanding  this  the 
large  intestine  of  the  foetus  at  birth  is  comparatively  longer 
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than  that  of  the  adult.  While  in  the  infant  it  is  always 
nearly  three  times  the  length  of  the  entire  body,  in  the 
adult  it  is  but  twice  the  length  of  the  body.  Equally  great 
is  the  disproportion  in  length  between  the  small  intestines 
of  the  adult  and  those  of  the  young  child.  In  the  ninth 
month  of  foetal  life  the  small  intestine  is  twelve  times  as 
long  as  the  length  of  the  body  (Meckel),  while  in  the 
adult  it  is  only  eight  times  as  long.  Inasmuch  as  the  colon 
descendens  is  very  short,  and  the  transversum  also  not 
long,  the  principal  part  of  the  excessive  length  falls  upon 
the  sigmoid  flexure,  which  Brandt  found  to  be  once  only 
8  ctms.,  to  be  sure,  though  once  it  was  24  ctms.,  but  on 
an  average  from  14  to  20  ctms.  in  length.  I  have  myself 
seen  it  as  much  as  30  ctms.  long.  The  great  length  of  the 
lower  part  of  the  large  intestine  gives  rise  to  a  number  of 
convolutions,  instead  of  the  simple  sigmoid  curve,  and  this 
may  become  of  great  significance.  Concerning  the  position 
of  this  portion  of  the  intestines,  different  opinions  have 
been  expressed.  Cruveilhier  and  Sappey  regarded  the  lo- 
cation of  the  sigmoid  flexure  on  the  right  side  as  anom- 
alous. Huguier  declares  that  in  the  great  majority  of 
cases  the  sigmoid  flexure  is  found  in  the  right  iliac  fossa. 
Bourcart  states  that  the  transverse  position  of  the  colon 
descendens  in  the  child  at  birth  is  exceptional  (1  in  5); 
that  in  one  case  in  six  the  sigmoid  flexure  lies  behind  the 
abdominal  wall  on  the  right  side;  that  in  150  cases  he 
found  it  144  times  lying  in  the  left  iliac  fossa,  and  that 
in  four  per  cent,  of  the  cases  the  sigmoid  flexure  did  not 
touch  the  abdominal  wall  either  on  the  right  side  or  the 
left,  but  nevertheless  was  nearer  the  left  side  than  the 
right.  Again,  Freund  believes  that  in  the  first  year  the 
flexure  passes  over  to  the  left  side,  and  that  prior  to  this 
time  the  rectum,  passing  up  along  the  median  line  of  the 
sacrum,  turns  to  the  right.  My  own  observations  have 
taught  me  to  look  for  the  (or  one)  sigmoid  flexure  in  the 
right  side  of  infants." 

Causes  of  Constipation. 

Naturally  the  great  length  of  the  large  intestine  and  the 
manifold  character  of  its  convolutions  have  a  very  impor- 
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tant  bearing  upon  its  function.  First  of  all,  they  delay  the 
progress  of  the  intestinal  contents,  facilitate  the  absorp- 
tion of  fluids,  and  render  the  stools  dryer  and  harder. 
Obstinate  constipation  is  but  an  exaggeration  of  this  state 
of  things,  and  sometimes  is  extremely  troublesome.  A 
number  of  years  ago  I  reported^®  a  case  in  which  the  pro- 
longation of  the  colon  descendens  was  so  great  that  the 
diagnosis  of  imperforation  of  the  intestines  was  made.  In 
one  case  an  operation  was  even  undertaken  to  form  an 
artificial  anus.  Though  such  cases  and  such  mistakes  are 
exceedingly  uncommon,  it  must  be  admitted  that  there  are 
certain  anatomical  conditions  which  by  this  mere  exaggera- 
tion may  become  of  serious  pathological  importance. 

In  this  connection  may  be  mentioned  the  cases  de- 
scri^jed  by  Barth  and  Eisenschitz,  where  the  relations  of 
the  abdominal  organs,  though  normal,  were  in  certain  re- 
spects so  exaggerated  as  to  occasion  impaction  of  foeces. 
In  both  cases  obstinate  constipation  was  produced  by  the 
false  position  of  the  intestines,  owing  to  a  too  long  meso- 
colon. This  is  not  the  place  to  go  into  all  of  the  different 
causes  of  constipation  in  infantile  life,  which  are  due  to 
true  pathological  conditions,  and  which  are  described  in 
the  text-books.  They  were  made  the  subject  of  an  ex- 
haustive treatise  by  Monti  some  years  ago.  It  is,  there- 
fore, not  proper  to  speak  here  of  such  cases  of  constipa- 
tion as  depend  upon  intestinal  diseases,  or  the  use  of 
astringents  and  opium;  at  the  most  we  might  refer  to  those 
which  are  due  to  muscular  weakness  induced  by  rhachitis 
or  general  debility.  Here  we  are  concerned  only  with  the 
cases  of  constipation  which  are  dependent  upon  defective 
nutrition  or  inappropriate  food.  Under  the  latter  may 
be  classed  an  excess  of  starch  in  food,  excess  of  casein  in 
the  milk,  and  above  all,  the  deficiency  of  sugar.  Insuf- 
ficient nourishment  naturally  gives  rise  to  an  apparent 
constipation,  but  may  always  be  diagnosticated  when,  in 
connection  with  scanty  stools  which  contain  little  or  no 
casein,  there  is  a  marked  general  atrophy  of  the  child's 
entire  body. 

IS  Am.  Jour,  of  Obstet.,  Aug.,  1869. 
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Dietetic    Cure   of   Constipation. 

That  form  of  constipation  which  is  owing  to  an  excess 
of  starch  in  the  food  will  be  readily  overcome  by  simply 
withdrawing  the  starch;  the  form  that  is  accompanied  with 
an  excess  of  casein  in  the  composition  of  the  faeces  will 
be  removed  by  boiling  the  milk  and  mixing  it  freely  with 
some  form  of  gruel,  in  the  manner  already  explained  in 
another  place;  the  form  that  depends  upon  a  deficiency  of 
sugar  may  be  easily  cured  by  supplying  plenty  of  sugar 
to  the  food.  By  this  last-named  measure  alone,  not  un- 
frequently,  have  I  seen  long-protracted  constipation  cured, 
both  in  cases  where  the  food  had  consisted  simply  of 
the  breast-milk,  and  also  in  those  fed  with  cow's  milk, 
either  alone  or  in  the  various  mixtures.  In  the  latter 
case  we  should  simply  add  a  larger  quantity  of  sugar  to 
the  mixture;  in  the  former,  a  lump  of  sugar  is  dissolved 
in  warm  water,  and  just  before  the  child  is  given  the  breast 
it  is  made  to  drink  one  or  two  teaspoon fuls  of  the  concen- 
trated  sugar   solution. 

The  feebleness  of  the  intestinal  muscular  system  may 
give  rise  to  other  disturbances.  The  diarrhoeas,  which  are 
so  common,  are  occasionally  due  to  this  cause.  Further- 
more, passive  secretions  take  place  more  easily  where  the 
abundant  capillary  system  is  not  controlled  by  muscular 
contraction;  and  when  the  muscular  layer  is  thin,  it  offers 
less  resistance  to  the  passage  of  the  secretions,  and  be- 
comes (Edematous. 

In  this  connection,  also,  should  be  mentioned  the  great 
irritability  of  the  nervous  system  in  the  infant.  The  paraly- 
sis of  the  terminal  nerve-filaments  in  the  intestines  in 
consequence  of  heat,  their  irritation  through  local  dis- 
turbing influences,  and  the  rapidity  with  which  alarming 
reflex  manifestations  occur,  remain  to  be  discussed  in  an- 
other place. 

The  secretion  of  mucus  is  very  copious;  it  ferments  and 
becomes  sour  very  readily.  The  alkaline  intestinal  juices 
and  the  alkaline  secretions  of  the  liver  and  pancreas  are 
easily  neutralized,  and,  in  consequence  of  their  decompo- 
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sition,    the   matters    which    should   be    digested    become    so 
much  additional  material  for  the  production  of  acids. 

Mode   of   Giving   the   Food. 

How  should  the  infant  be  fed?  From  the  spoon,  from 
the  cup,  or  from  the  nursing-bottle?  By  all  means  from 
the  bottle.  In  this  way  alone  can  we  be  sure  of  having 
the  food  of  proper  consistency,  without  any  lumpy  ingre- 
dients. By  thoroughly  mixing  and  diluting  the  food  we 
supply  in  part  the  place  of  mastication  in  the  adult.  By 
no  means  should  we  yield  to  the  notion  so  prevalent  among 
nurses  and  mothers,  that  the  food  must  be  thick  to  be 
nourishing.  But,  above  all,  it  is  necessary  to  its  proper 
digestion  that  the  food  be  introduced  into  the  stomach 
slowlv  and  in  small  quantities.  The  secretion  of  the  gas- 
tric juice  taking  place  a  little  at  a  time  demands  that 
the  stomach  be  filled  slowly  and  gradually.  Even  with 
adults  it  is  a  matter  of  common  experience  that,  when 
milk  is  taken  as  a  drink,  it  is  apt  to  disagree;  but,  if 
swallowed  more  slowly,  a  tablespoonful  at  a  time,  like 
soup,  it  is  digested  without  difficulty.  Moreover,  the  act 
of  sucking  tends  of  itself  to  excite  peristaltic  action  and 
the  secretion  of  the  digestive  fluids  (Spallanzani,  Brown- 
Sequard).  The  digestive  tract  is  a  continuous  canal.  The 
sucking  movements  call  into  play  the  action  of  the  salivary 
glands  and  awaken  the  various  other  functions  of  digestion. 
Twenty  years  ago,  when  Th.  Ballard  sought  to  prove  that 
nearly  all  children's  ailments  and  a  large  proportion  of 
the  diseases  of  women  were  the  consequences  of  fruitless 
attempts  at  nursing  ("  fruitless  sucking"),  his  extravagant 
assertions  were  naturally  ridiculed.  But  he  certainly  rea- 
soned from  a  physiological  standpoint,  which  had  a  basis 
in  clinical  truth. 

The  greatest  care  should  be  exercised,  of  course,  in  the 
management  and  cleaning  of  the  nursing-bottles.  The 
artificial  food,  more  particularly  the  milk,  is  liable  to  be- 
come decomposed  even  before  it  is  ready  for  use.  When 
any  of  the  food  is  permitted  to  remain  in  the  bottle  or 
upon  the  mouth-piece,  especially  if  the  latter  be  of  rubber, 
it  ferments  very  quickly,  and  may  thus  become  a  source 
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of  danger.  Further  than  this,  the  kind  of  bottle  used 
is  perhaps  a  matter  of  indiiference.  If  the  people  are 
cleanly  in  their  habits,  the  more  complicated  bottles  will 
be  kept  clean;  while  if  they  are  not,  the  simplest  of  them 
will  be  neglected.  Those  bottles  that  have  a  rubber  tube 
from  16  to  20  ctms.  in  length,  with  the  mouth-piece  at  the 
end,  are  especially  convenient.  The  rubber  tube  connects 
with  a  glass  tube  in  the  bottle,  which  reaches  nearly  to 
the  bottom. 

Daily  experience  shows  that  newborn  babies  find  little 
or  no  difficulty  in  sucking.  Those  who  are  not  able  to 
nurse  owe  this  incapacity  to  either  muscular  debility  or  to 
some  other  anomaly.  Muscular  debility  may  depend  upon 
premature  birth,  or  result  from  sickness  and  insufficient 
convalescence. 

Another  cause  of  inability  to  nurse  may  exist  in  dyspnoea, 
from  either  insufficient  expansion  of  the  pulmonary  tissue, 
or  from  congenital  or  acquired  disease  of  the  lungs,  or 
from  heart  disease. 

Inability  to  nurse  may  also  depend  upon  malformations; 
not  so  much  upon  simple,  uncomplicated  hare-lip  as  upon 
double  hare-lip,  complicated  with  fissure  of  the  palate.  It 
very  rarely  depends  upon  anchyloglosson,  though  now  and 
then  it  may  be  due  to  hypertrophy  of  the  tongue,  or  to 
ranula.  In  rare  cases  it  also  depends  upon  the  pseudo- 
plasms  of  the  tongue.  I  have  myself  described  a  case  of 
congenital  sarcoma  of  the  tongue,  in  the  American  Journal 
of  Obstetrics,  etc.,  August,  1869- 

Nursing  may  also  be  interfered  with  by  either  simple 
or  syphilitic  nasal  catarrh,  giving  rise  to  an  accumulation 
of  mucus,  or  blood,  or  mere  thickening  of  the  mucous  mem- 
brane; also  by  different  forms  of  stomatitis — not  only  the 
thrush  of  the  newborn  and  very  young  infant,  but  also  the 
erythematous  and  follicular  stomatitis  of  the  infant  of 
more  advanced  age.  To  relieve  children  suffering  from 
this  difficulty  of  sucking,  a  nursing-bottle  has  been  invented 
in  France,  and  brought  into  the  market  under  the  name  of 
"  Biberon  Pompe."  I  first  gave  publicity  to  this  instru- 
ment on  page  413  of  the  first  volume  of  Gerhardt's  Hand- 
buch  der  Kinderkrankheiten,  1877,  where  I  reported  that 
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a  specimen  of  the  apparatus  has  been  presented  to  me  by 
Dr.  O.  Soltmann,  of  Breslau.  Since  that  time  Dr.  Solt- 
mann  has  modified  the  instrument  to  a  certain  extent,  and 
published  an  account  of  it  in  an  article  entitled  "  On  the 
Nutrition  of  Sick  Nurslings  by  Means  of  a  New  Nursling- 
Bottle,"  Jahrbiicher  fur  Kinderkrankenheiten,  etc.,  Vol. 
XII.,  1878,  p.  406.  The  accompanying  woodcut  shows  that 
a  glass  tube  inside  the  bottle  carries  a  small  soft-rubber 


A,  air-hole;  B,  mouth-piece;  C,  expanded  part  of  sucking  tube; 
D,   funnel   valve. 

funnel,  which  is  changed  into  a  valve  by  means  of  an 
oblique  cut  through  one-half  of  its  body.  Simple  pressure 
upon  the  mouth-piece,  either  by  the  lips  or  by  the  alveolar 
processes,  or  by  the  fingers,  is  sufficient  to  cause  the  liquid 
to  escape  from  the  bottle.  In  cases  in  which  the  baby  is 
not  able  to  exert  even  this  pressure,  the  slightest  pressure 
upon  the  bulbous  expansion  of  the  tube,  on  the  part  of  the 
attendant,  is  sufficient  to  propel  the  liquid  food  into  the 
mouth  of  the  child.  The  apparatus  is  to  be  recommended 
in  just  such  cases  as  those  enumerated  above,  not  only 
upon  theoretical  grounds,  but  from  results  derived  from 
actual  trial.  About  a  year  and  a  half  ago,  when  I  first 
exhibited  the  instrument  before  the  New  York  Obstetri- 
cal Society,  I  had  occasion  to  direct  the  management  of 
a  prematurely-born  child  with  insufficient  muscular  develop- 
ment; and  the  infant  was  fed  for  months  from  this  botttle, 
and  thrived  well. 

In  a  case  of  spinal  meningitis,  occurring  in  an  infant, 
and  rendering  it  unable  to  suck,  this  bottle  was  used  suc- 
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cessfully,  and  the  same  can  be  said  with  reference  to  a 
serious  case  of  follicular  stomatitis,  in  which  nursing  was 
an  impossibility. 

Summary. — ^After  what  has  already  been  said,  it  would 
be  superfluous  to  go  into  a  critical  review  of  the  copious 
literature  of  the  subject.  Writers  have  not  always  taken 
the  trouble  to  support  their  assertions  or  theories  with 
physiological  or  chemical  facts.  This  is  true  not  only 
of  those  authors  who  have  addressed  themselves  to  the 
public  at  large,  but  of  writers  whose  works,  it  is  pre- 
sumed, will  be  read  by  physicians.  The  same  directions 
concerning  the  diet  and  management  of  the  child  have 
been  handed  down  from  one  writer  to  another.  They  are 
just  the  same,  whether  the  writer  be  old  Metlinger  himself, 
or  Cadogan,  or  those  modern  authors  who  write  for  mothers 
and  for  "  such  as  are  to  be."  Not  much  more  can  be 
said  of  those  efforts  that  have  been  made  to  instruct  the 
general  public  concerning  the  management  of  children. 
Among  the  best  of  this  kind  are  the  rules  issued  five 
years  ago  by  the  Obstetrical  Society  of  Philadelphia. 
These  rules  embraced  thorough  and  judicious  advice  about 
washing  and  warm  bathing,  avoiding  too  tight  bands  and 
articles  of  clothing,  drying  the  linen  outside  the  room 
occupied  by  the  child,  maintaining  good  ventilation,  avoid- 
ing the  danger  of  nursing  the  child  while  sleeping,  and 
about  alcoholic  drinks,  narcotics,  etc.,  etc.  But  when  it 
came  to  the  question  of  food,  it  was  quite  another  thing. 
Goat's  milk  was  declared  to  be  the  best  food  for  infants; 
next  to  it  came  cow's  milk.  If  the  child  thrives,  the  rule 
laid  down  is,  that  during  the  hot  weather  no  other  nourish- 
ment than  milk  shall  be  allowed;  and  again,  nothing  shall 
be  substituted  for  the  milk  until  after  the  incisor-teeth 
have  come.  Under  no  circumstances  is  the  milk  to  be 
skimmed.  If,  however,  as  one  remarkable  rule  puts  it,  milk 
cannot  be  digested  in  any  form,  then,  instead,  pure  cream, 
diluted  with  three  or  four  parts  water,  shall  be  given  for 
a  few  days.  The  fallacy  of  these  rules  will  be  apparent 
at  once  to  such  as  have  been  led  to  adopt  the  views  which 
I  have  already  set  forth  with  regard  to  goat's  and  cow's 
milk.     At  all  events,  the  rule  that  nothing  shall  be  used 
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in  the  place  of  milk  until  the  incisor-teeth  have  appeared 
is  decidedly  open  to  objection.  Cases  of  advanced  rhachi- 
tis,  for  example,  which  have  developed  during  an  exclusive 
milk  diet,  can  be  cured  only  by  an  absolute  change  of  food. 
Again,  the  delayed  appearance  of  the  teeth  would  afford 
a  contraindication  to  the  exclusive  use  of  milk,  but  not 
an  indication  for  its  continuance,  as  the  Philadelphia  rules 
would  command.  The  rule,  that  during  hot  weather  no 
other  nourishment  than  milk  shall  be  given,  is  a  positively 
pernicious  one.  The  prefixed  clause,  "  if  the  child  thrives," 
does  not  materially  modify  it.  During  the  hot  weather  no 
food  is  more  dangerous  than  unmixed  cow's  or  goat's  milk. 
In  most  of  the  cases  of  summer  diarrhoea,  diminishing  the 
amount  of  milk  in  the  child's  food,  occasionally  even 
stopping  it  altogether,  is  the  conditio  sine  qua  non  of  the 
infant's  recovery.  Moreover,  the  paragraph  where  it  says 
that  when  the  milk  is  not  digested,  cream  shall  be  used 
instead,  is  equally  objectionable.  When  the  milk  is  not 
digested,  it  is  due  to  the  excess  of  casein  and  fat  which 
it  contains,  and  to  the  influence  of  the  heat,  etc.  To  think 
of  exchanging  milk,  with  its  ingredients  in  their  natural 
proportions,  for  pure  cream,  is  surely  irrational.  In  jus- 
tice, however,  I  should  add,  that  in  a  conversation  with 
one  of  the  signers  of  the  Philadelphia  rules,  the  late  Dr. 
John  Parry,  that  gentleman  stated  in  explanation  that  his 
signature  had  been  given  too  hastily,  and  he  was  unwilling 
that  he  should  be  held  forever  committed  to  some  of 
the  points  which  the  rules  laid  down. 

After  all,  I  again  insist  upon  the  principles  set  forth 
above,  and  the  mode  of  feeding  as  advocated  by  me,  which 
consists  in  diluting  the  boiled  and  skimmed  milk  with  bar- 
ley-water or  oatmeal  gruel.  I  hold  this  mixture  to  be  the 
conditio  sine  qua  non  of  the  thorough  digestion  of  the 
milk.  This  only  will  insure  the  proper  nourishment  of 
the  infant.  With  this  food  alone  I  have  seen  children 
endure  the  heat  of  summer  without  any  attack  of  illness 
whatever.  It  is  because  I  am  so  deeply  convinced  of  its 
importance  that  I  revert  to  the  subject  here.  In  this 
climate,  so  perilous  to  infant  health,  where  severe  derange- 
ments of  digestion  belong  to  the  most  common  of  the  daily 
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experiences  of  the  practitioner,  I  have  had  occasion  again 
and  again  to  be  convinced  of  the  reliability  of  my  mix- 
ture. It  has  this  advantage,  too,  that  it  necessitates  no 
dependence  upon  the  honesty  or  competence  of  the  apothe- 
cary and  manufacturer,  but  this  mixture  can  be  prepared 
by  any  one,  however  poorly  situated.  I  conceived  it  to  be 
necessary  to  discover  a  kind  of  food,  suitable  to  the  in- 
fantile age,  which  could  not  he  spoiled  through  ignorance 
and  fraud,  nor  he  liahle  to  have  its  price  enhanced  hy  trade 
dealers.  All  of  these  indications  have  been  fully  met 
in  the  preparation  which  I   have  described. 

The  object  I  desire  to  attain  is  to  insure  a  slow  action 
of  the  gastric  juice,  or  of  the  excess  of  acid  in  the  stomach 
upon  the  casein  of  the  milk,  and  this  object  I  attain  under 
all  circumstances.  Should  a  elight  diarrhoea  occur,  or  a 
little  casein  be  vomited  (a  rare  accident,  to  be  sure),  or 
casein  occur  in  the  stools,  then  all  that  is  necessary  is  to 
diminish  the  proportion  of  milk.  It  may  sometimes  be 
necessary,  though  very  seldom,  to  withdraw  the  milk  en- 
tirely for  a  time,  but  only  in  cases  of  real  illness.  If  the 
physician  or  attendants  have  properly  apportioned  the  in- 
gredients of  the  mixture,  we  may  rest  assured  that  the 
child's  digestion  and  assimilation  will  be  regular  and  nor- 
mal. Infants  that  are  partly  nourished  at  the  breast 
almost  invariably  thrive  well  with  the  addition  of  my 
mixture.  Children,  from  their  fourth  or  fifth  month  and 
upward,  may  often  be  fed  with  it  exclusively,  and  not 
infrequently  nothing  else  is  given  from  the  da^^  of  the 
birth.  I  can  positively  affirm  that  in  all  these  cases  as- 
similation and  increase  in  weight  have  proceeded  quite 
normally.  Altogether,  the  brief  form  in  which  I  laid 
down  the  above  principles,  years  ago,  and  in  which  they 
have  been  published  year  after  vear  by  the  New  York 
Health  Board  (see  Infant  Diet,  2d  Ed.,  1876,  p.  118)  for 
the  benefit  of  the  general  public,  rich  and  poor,  may  still 
be  found  satisfactory.     They  read  as  follows: 

/.     About  Nursing  Babies. 
Overfeeding  does  more  harm  than  anj'thing  else.     Nurse 
a  baby  of  a  month  or  two,  every  two  or  three  hours. 
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Nurse  a  baby  of  six  months  and  over,  five  times  in  twenty- 
four  hours,  and   no  more. 

When  a  baby  gets  thirsty  in  the  meantime,  give  it  a 
drink  of  water  or  barley-water.  No  sugar.  In  hot 
weather — but  in  the  hottest  days  only — mix  a  few  drops 
of  whiskey  with  either  water  or  food,  the  whiskey  not 
to    exceed    a    teaspoonful    in   twenty-four    hours. 

II.     About  Feeding  Babies. 

Boil  a  teaspoonful  of  powdered  barley  (grind  it  in  d 
coffee-grinder)  and  a  gill  of  water,  with  a  little  salt,  for 
fifteen  minutes ;  strain  it,  and  mix  it  with  half  as  much 
boiled  milk  and  a  lump  of  white  sugar.  Give  it  luke- 
warm, through  a  nursing-bottle. 

K«ep  bottle  and  mouth-piece  in  a  bowl  of  water  when 
not  in  use. 

Babies  of  five  or  six  months,  half  barley-water  and  half 
boiled  milk,  with  salt  and  white  sugar. 

Older  babies,  more  milk  in  proportion. 

When  babies  are  very  costive,  use  oatmeal  instead  of 
barley.     Cook  and  strain. 

When  your  breast-milk  is  half  enough,  change  off  be- 
tween  breast-milk  and   food. 

In  hot  summer  weather,  try  the  food  with  a  small 
strip  of  blue  litmus-paper.  If  the  blue  paper  turns  red, 
either  make  a  fresh  mess,  or  add  a  small  pinch  of  baking- 
soda  to  the  food. 

Infants  of  six  months  may  have  beef-tea  or  beef-soup 
once  a  day,  by  itself,  or  mixed  with  the  other  food. 

Babies  of  ten  or  twelve  months  may  have  a  crust  of 
bread  and  a  piece  of  rare  beef  to  suck. 

No  child  under  two  years  ought  to  eat  at  your  table. 
Give  no  candies;  in  fact,  nothing  that  is  not  contained  in 
these  rules,  without  a  doctor's  orders. 

Care   of   the    Teeth. 

When  should  attention  be  first  directed  to  the  care  of 
the  infant's  teeth? 

A  lioness  in  the  Zoological  Gardens,  in  London,  several 
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times  had  cubs  with  cleft  palates.  Afterward,  having 
been  fed  during  a  subsequent  pregnancy,  not  only,  as 
heretofore,  with  meat  from  which  the  bone  had  been  re- 
moved, but  with  bone  and  meat  together,  she  gave  birth  to 
a  cub  with  normal  buccal  cavity  (Brl.  kl,  Woch.,  1875,  p. 
668).  By  analogy  this  case  offers  a  wide  range  of  scien- 
tific inquiry.  If  a  simple  change  in  the  food  during  ges- 
tation, other  conditions  remaining  unaltered,  can  bring 
about  so  important  a  result,  we  must  infer  that  the  state 
of  pregnancy  has  a  very  important  bearing  upon  the  de- 
velopment of  the  osseous  and  dental  systems.  Common 
hereditary  influences,  of  course,  play  an  important  part. 
The  entire  osseous  system  of  the  parents  is  regenerated 
in  the  offspring.  Acquired  diseases,  such  as  syphilis,  in 
the  parents  not  only  cast  their  shadows  upon  the  develop- 
ment of  the  permanent  teeth,  as  Hutchinson  claims,  but, 
as  I  have  often  observed,  affect  the  temporary  teeth  as 
well.  Congenital  traits,  constitutional  diseases  of  all  kinds, 
manifest  themselves  in  the  color,  structure,  thickness,  and 
hardness  of  the  teeth,  though  the  subdivision  and  classi- 
fication of  the  anomalies  be  frequently  carried  to  excess. 
Rudolph  declares  transparent  teeth  to  be  rhachitic.  Duval 
regards  bluish-white  teeth  as  rhachitic;  semi-transparent 
teeth  as  "  herpetic " ;  semi-transparent  and  milk-white 
teeth  as  scrofulous  and  tuberculous.  Usually,  however, 
such  anomalies  are  the  result  of  early  derangements  of 
health,  at  a  time  when  the  enamel  is  in  process  of  forma- 
tion. It  has  been  stated  that  acute  inflammatory  diseases 
leave  furrows  in  the  young  teeth,  and  acute  exanthemata, 
such  as  variola,  give  rise  to  indentations.  Rhachitis  is  in- 
deed often  associated  with  thinning  of  the  enamel;  but 
when  the  process  advances  somewhat  slowly  eburnean  hard- 
ening takes  place  the  same  as  in  bone.  Then  the  teeth 
of  those  formerly  rhachitic  are  hard,  solid,  dense,  and  yel- 
lowish white;  but  this  yellowish  white  color  is  uniform. 
Where  isolated  white  spots  appear,  scattered  here  and 
there  over  the  teeth,  a  local  trauma  is  to  be  inferred,  in 
consequence  of  which  a  deposit  of  carbonate  of  lime  has 
taken  place.  Where  yellowish  and  whitish  spots  alternate 
with  each  other,  it  is  the  result  of  long-disturbed  health. 
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Not  iinfrequently  it  is  possible  to  infer  antecedent  dis- 
eases from  the  teeth,  in  the  same  manner  as  we  may  infer 
a  severe  disease  of  nutrition  in  adults  from  certain  appear- 
ances of  the  nails  of  the  fingers  and  toes  (so  long  as  the 
nails  have  not  yet  been  entirely  regenerated).  Furrows 
upon  the  incisors  and  bicuspids  imply  a  severe  illness 
during  the  first  half  of  the  second  year.  Furrows  on 
tlie  molars  imply  such  an  attack  during  the  fourth  or 
fifth  year.  The  breadth  of  the  furrow  is  dependent  upon 
the  duration  of  the  illness,  and  different  furrows  of  vary- 
ing depths  indicate  separate  attacks   (Nessel). 

From  what  has  now  been  said,  it  follows  that  the  nor- 
mal development  of  the  milk-teeth  is  dependent,  in  the 
first  place,  upon  the  condition  of  the  mother  during  the 
perio^  of  her  gestation,  and,  in  the  second  place,  upon 
the  nutrition  and  health  of  the  child.  Hence  the  care  of 
the  milk-teeth  should  begin  before  birth,  and,  as  we  shall 
see  later,  the  care  of  the  permanent  teeth  must  begin  during 
the  earliest  years  of  life.  The  teeth  of  young  animals  are 
comparatively  very  soft  and  the  enamel  very  thin.  Hence 
they  are  much  more  liable  to  injury  than  the  teeth  of 
adults.  Portions  of  the  food,  taken  by  the  child  at  fre- 
quent intervals,  or  now  and  then  vomited;  may  collect  in 
the  mouth  and  undergo  fermentation,  with  the  production  of 
acid.  Aphthous  sores  are  common  in  the  mouth  in  very 
young  children,  and  diphtheritic  deposits  in  those  a  little 
older.  Acid  is  produced  in  the  stomach,  with  acid  eructa- 
tions and  acid  stools.  The  young  teeth  are  constantly 
flooded  with  the  copiously  secreted  saliva.  Teeth  and  saliva 
mutually  react  upon  one  another.  The  saliva  cannot  remain 
healthy  if  the  teeth  are  carious  and  covered  with  bacteria, 
nor  can  the  teeth  long  remain  sound  with  sour  saliva. 
Thus  bad  teeth,  sour  saliva  and  sour  stomach  may  become 
a   circulus   vitiosus. 

The  main  requirement  in  the  care  of  the  teeth  lies  in 
scrupulously  cleansing  the  mouth.  Occasionally  it  should 
be  washed  out  with  very  dilute  alkaline  solutions,  for  which 
purpose  borax  may  be  used.  Strongly  alkaline  washes  or 
alkaline  tooth-powders  tend  to  do  harm  by  abstracting  the 
lime  from  the  teeth.     Another  requirement  is  proper  food. 
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What  that  should  be  I  have  endeavored  to  indicate  in 
another  place.  A  bad  stomach  is  incompatible  with  good 
teeth. 

Now,  is  sugar  hurtful  to  the  teeth,  or  has  it  no  effect 
upon  them.''  Can  frequent  indulgence  in  sugar  cause 
caries?  When  the  teeth  are  much  decayed,  immoderate 
indulgence  in  sugar  is  often  alleged  as  the  chief,  cause. 
Sugar  is  present  in  all  children's  food;  so  the  question 
can  concern  only  its  excessive  use.  The  enamel  of  the 
teeth  may  be  kept  for  weeks  in  a  glass  of  water  in  which 
sugar  has  undergone  fermentation  without  any  effect  upon 
it.  Can  it  be  otherwise  in  the  mouth?  Does  the  cir- 
cumstance of  the  continual  passage  of  air  through  the 
mouth  cause  a  difference  in  the  action?  Will  the  effect  of 
sugar  account  for  the  fact  that  the  outer  surfaces  of  the 
teeth  are  usually  the  part  first  affected,  or  is  this  the 
result  of  slight  injuries  received  from  without?  Refer- 
ence has  been  made  to  the  fact  that  the  plantation  negroes, 
who  are  constantly  chewing  sugar-cane,  have  splendid 
teeth.  But  the  sugar-juice  of  the  cane  is  not  the  same 
thing  as  the  lime-refined  sugfir  of  commerce.  Much  of  the 
sugar  consumed  in  confectionery  and  the  candies  of  all 
sorts  adheres  more  tenaciously  to  the  mouth  than  simple 
sugar,  and  is  also  adulterated  with  other  substances,  which 
make  it  more  suspicious.  But,  however  this  may  be, 
whether  any  direct  and  local  injurious  action  can  be  shown 
to  pertain  to  sugar  as  such  or  not,  the  inordinate  indulgence 
of  confectionery  must  impair  digestion,  and  thereby  become 
injurious  to  the  teeth.  I  have  seen  chronic  gastric  catarrh 
precede  caries  of  the  teeth  and  coexist  with  it  too  often  not 
to  be  certain  of  their  intimate  relation  to  each  other.  The 
production  of  acid  will  render  the  saliva  sour  and  give 
rise  to  a  copious  development  of  bacteria,  thus  leading  to 
caries. 

How  easily  a  moderate  amount  of  acidity  may  become 
hurtful  to  the  teeth  is  well  seen  in  the  effect  of  improper 
indulgence  in  the  juices  of  fruits.  We  should  seek  to 
mitigate  their  injurious  effect  by  giving  bread  or  water 
at  the  same  time,  and  by  afterward  carefully  cleansing 
the  teeth. 
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When  it  is  probable  that  fermentation  is  taking  place 
in  the  mouth,  the  indication  is  to  stop  the  use  of  nursing- 
bottles,  sugar-teats,  etc.,  concerning  which  I  have  some- 
thing to  say  in  another  place.  Without  doubt,  fermenta- 
tion in  the  mouth  aids  in  the  crumbling  of  the  teeth,  in 
producing  the  subsequent  indigestion,  and  in  causing  the 
defective  articulation  which  betrays  itself  in  the  pronun- 
ciation of  the  consonants  d,  t,  e,  s,  and  st,  which,  once 
having  become  a  habit,  is  not  overcome,  even  after  the  de- 
velopment of  the  permanent  teeth. 

Therefore  the  care  of  the  child's  teeth  is  mainly  preven- 
tive. Yet  the  list  of  preventive  measures  would  be  far  from 
complete,  were  I  not  to  mention  the  danger  arising  from 
incising  the  gums,  whenever  the  teeth  are  slow  in  coming, 
an  9peration  that  is  very  commonly  resorted  to  if  the 
child  happens  to  be  suffering  from  some  affection  not 
properly  recognized.  We  are  all  aware  that  the  gums 
seldom  require  or  justify  an  incision,  whether  for  inflam- 
mation or  for  unusual  thickness  or  hardness.  And  yet  we 
know  that  every  ill,  whether  of  head,  body,  or  limb,  ac- 
cording to  popular  nosology,  is  attributed  to  teething,  and 
is  supposed  to  furnish  a  sufficient  pretext  for  the  "  simple 
and  safe  "  operation.  The  literature  of  the  subject,  be- 
fore any  diagnoses  were  made  of  children's  diseases,  had 
grown  to  formidable  proportions.  I  made  a  collective  re- 
port on  it  myself  some  years  ago.^^  I  shall,  therefore,  con- 
fine myself  to  simply  referring  to  the  danger  to  which 
the  milk-teeth  are  exposed  from  external  injuries  while, 
though  yet  concealed,  they  lie  quite  near  the  surface.  The 
injury  once  having  been  inflicted,  the  decay  of  the  tooth 
is  a  necessary  consequence.  This  is  conceded  even  by  J. 
Foster-Flagg,  who  lately  not  only  recommended  incisions 
and  scarifications,  but  insisted  upon  very  free  incisions, 
sometimes  crucial  and  sometimes  curved,  so  as  to  extend 
entirely  around  the  tooth.  He  even  gives  drawings  of 
these  incisions.^" 

When  the  teeth  are  healthy,  some  strict  measures  of  pre- 

19  Dentition  and  its  Derangements,  New  York,  1862. 

20  Dental   Cosmos,   Feb.-March,   1873. 
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caution  should  be  taken.  These  measures  will  vary  some- 
what, depending  upon  the  age  of  the  child,  inasmuch  as 
children  several  years  old  are  able  to  carry  out  many  of 
the  regulations  for  themselves.  After  every  meal  the 
mouth  should  be  rinsed  out  with  pure  water.  The  same 
should  be  done  after  eating  fruit,  or  after  taking  medicines 
or  mineral  waters  containing  iron  or  tannin.  The  only 
addition  to  the  mouth-wash  should  be  alcohol.  In  ex- 
ceptional cases,  as  where  the  gums  and  mucous  membrane 
are  liable  to  become  spongy  and  relaxed,  very  dilute  al- 
kaline solutions  may  be  used;  concerning  strong  solutions 
I  have  already  expressed  a  caution.  When  a  brush  is 
used  for  cleasing  the  teeth  (a  coarse  cloth  is  better),  this 
should  be  soft,  and  should  be  used  not  only  in  a  horizon- 
tal direction,  but  also  vertically,  so  as  to  make  sure  that 
no  particles  of  food  remain  lodged  between  the  teeth. 
Tooth-powders  that  contain  wood,  coal,  or  other  hard  sub- 
stances had  better  be  avoided;  and  the  same  with  regard 
to  all  soaps  [see  above],  with  the  exception  of  the  sapo 
medicatus,  in  which  the  caustic  soda  has  been  completely 
neutralized.  Patent  preparations  should  not  be  used,  for 
obvious  reasons.  Any  sudden  change  of  temperature  in  the 
food  must  be  carefully  avoided.  Even  water  of  the  or- 
dinary temperature  must  not  be  too  freely  drunk  with  a 
warm  meal.  The  custom  of  drinking  ice-water,  common 
in  the  large  cities  of  America,  is  the  most  pernicious  enemy 
of  the  teeth.  Under  the  sudden  change  of  temperature 
they  are  liable  to  crack. 

Care  of  Diseased  Teeth. — With  regard  to  carious  milk- 
teeth,  a  few  simple  rules  are  applicable,  of  which  the  best 
is,  whenever  the  case  is  at  all  serious,  to  consult  a  com- 
petent dentist.  It  is  certainly  better  to  have  a  tooth  filled 
than  to  lose  it  entirely,  but  it  is  better  to  lose  it  than  that 
its  neighbor  should  become  affected  by  contiguity.  In  gen- 
eral, milk-teeth  should  not  be  extracted  till  it  is  absolutely 
necessary;  otherwise  the  alveolar  border  sinks  away,  the  jaw 
does  not  develop  properly,  and  insufficient  room  is  left 
for  the  permanent  teeth.  These  appear  in  the  following 
order:   the   middle   lower   incisors   in  the   sixth   year,   the 
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middle  upper  in  the  seventh,  the  lateral  upper  and  lower 
incisors  in  the  eighth,  the  upper  and  lower  two  bicuspids 
from  the  ninth  to  the  tenth,  the  canines  from  the  tenth 
to  the  eleventh,  the  first  molars  from  the  eleventh  to  the 
twelfth,  and  the  second  molars  from  the  twelfth  to  the 
thirteenth.  When  these  teeth  are  robbed  of  their  natural 
space  they  are  very  apt  to  grow  irregular,  often  in  a 
double  row. 

The  germs  of  the  permanent  teeth  are  formed  at  the 
same  time  that  the  temporary  teeth  are  developed,  though 
they  do  not  become  ossified  before  the  sixth  year.  As  they 
gradually  become  larger,  the  blood-vessels  of  the  bony 
partitions,  and  those  supplied  to  the  roots  of  the  deciduous 
teeth,  waste  away,  the  nerves  disappear,  and  the  roots 
atrojiliy.  The  partition  between  the  milk-tooth  and  the 
sac  of  the  permanent  tooth  gradually  becomes  thinner. 
If  the  milk-teeth,  especially  the  canines,  are  extracted 
prematurely,  the  permanent  teeth  are  extremely  liable  to 
injury,  as  they  lie  embedded  between  the  roots  of  the  milk- 
teeth.  The  harm  done  in  this  way  is  often  greater  than 
that  caused  by  the  delayed  detachment  of  the  temporary 
teeth.  This  latter,  however,  may  act  injuriously  upon  the 
permanent  teeth,  affecting  their  beauty,  shape,  or  number^ 
and  under  such  circumstances  the  advice  of  a  dentist  be- 
comes desirable.  There  is  but  one  event  which  imperatively 
demands  the  early  extraction  of  a  milk-tooth,  and  that  is 
periostitis,  or  osteitis  of  the  jaw,  due  to  inflammation  of 
the   tooth-root. 

So  far  as  the  period  of  the  second  dentition  is  con- 
cerned, I  have  nothing  to  add,  with  the  exception  of  a 
caution  to  my  younger  colleagues  not  to  accept  too  im- 
plicitly all  that  has  been  written  and  said  concerning  the 
frequency  of  dentition  diseases.  I  have  already  said  that 
the  alleged  relation  between  teething  and  disease  in  the 
first  dentition  is,  to  say  the  least,  a  very  doubtful  one; 
likewise  in  the  second  dentition;  for  if  we  eliminate  all 
the  false  and  imperfect  diagnoses,  we  shall  find  this  re- 
lation between  it  and  the  numerous  diseases  of  childhood 
equally   dubious. 
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The  Age  of  Schooling.^^ 

The  period  of  life  in  which  children  ought  to  be  sent 
to  school,  or,  rather,  the  age  which  allows  of  additional 
physical  efforts  and  intellectual  labor,  depends  greatly  on 
individual  development.  Still  there  are  landmarks  which 
positively  indicate  the  minimum  of  years  required  for  un- 
dergoing unwonted  strain.  The  functions  of  all  the  or- 
gans depend  on  their  anatomical,  chemical,  and  physical 
development.  Thus  cerebral  action  relies  to  a  great  ex- 
tent on  fat  and  phosphorus  in  the  brain  substance.  In 
the  adult  they  are  mainly  found  in  the  white  substance 
of  the  cerebrum;  in  the  foetus  and  infant,  however,  in  the 
medulla  oblongata.  Thus  it  is  that  the  functions  of  the 
latter  predominate  at  an  early  age.  Of  equal  importance 
is  the  percentage  of  water  contained  in  that  organ.  Its 
prevalence  is  in  an  inverse  proportion  to  normal  labor. 
The  more  water,  the  less  function,  and  vice  versa.  Now, 
the  medulla  oblongata  contains,  in  the  infant,  the  smallest 
percentage  of  water  (84.38),  and  possesses  functional  su- 
periority. The  high  percentages  of  86.77  in  the  white  and 
of  87-76  in  the  gray  substanee  of  the  brain  of  the  nurs- 
ling correspond  with  the  inferior  qualities  of  these  parts 
of  the  nerve-centres.  The  increasing  percentage  of  water 
in  the  brain  of  old  age,  as  compared  with  that  of  the  adult, 
is  the  anatomical  basis  of  the  "  second  childhood  "  (Weiss- 
bach)  . 

The  differences  between  the  gray  and  white  cerebral 
substances  are  but  trifling  in  the  very  young;  the  brain  is 
soft,  uniform,  grayish,  its  ventricles  smooth,  the  convolu- 
tions not  variegated.  In  more  advanced  age  those  differ- 
ences are  well  marked:  the  brain  is  harder,  the  ventricles 
more  irregular,  the  convolutions  more  numerous  and  vari- 

21  This  brief  chapter  may  find  a  place  here,  though  not  refer- 
ring to  infancy  proper.  In  my  treatment  of  the  subject  of 
the  hygiene  of  the  infant  body  I  have  endeavored  to  base  my 
views  and  recommendations  upon  anatomical  and  physiological 
data;  and  so  here  I  will  endeavor  to  find  accurate  scientific 
indications  for  the  first  artificial  food  of  the  mind. 

134- 


INFANT    HYGIENE 

ous.  With  these  differences  correspond  the  more  elaborate 
functions  and  capacities  for  labor. 

In  the  child  the  peripheric  nerves  are  comparatively 
larger  than  the  centres;  the  sympathetic  ganglia  being 
the  only  exception  to  this  rule.  The  spinal  cord  pre- 
dominates over  the  brain,  the  centres  of  motion  and  cir- 
culation in  the  anterior  horns  over  those  of  sensation ;  there- 
fore we  find  more  vascular  and  reflex  function,  and  less 
intellectual  capacity.  The  former  are  direct  outgrowths 
of  early  and  complete  development;  the  latter  requires  time 
for   growth. 

The  organs,  moreover,  do  not  develop  uniformly  in  all 
their  parts.  It  takes  time  before  the  several  parts  assume 
their  normal  proportions  to  each  other.  Originally  the  oc- 
cipital cavity  amounts  to  5,  the  parietal  portions  to  81.11, 
the  frontal  portion  to  13.89,  per  cent,  of  the  whole  capacity 
of  the  cranium.  The  first  grows  very  fast,  the  second 
slowly,  the  third  but  very  little.  The  increase  in  size  or 
weight  is  by  no  means  any  more  regular.  The  cerebellum 
of  the  newborn  (25  grms.)  weighs  6.7  per  cent,  of  the 
weight  of  the  brain;  at  the  age  of  two  months  it  weighs 
9.1;  at  ten  or  fifteen  years,  12  or  13;  in  the  adult,  from 
12  to  14.  Thus  a  nearly  normal  proportion  is  developed 
no  sooner  than  at  the  age  of  ten  or  over. 

Rapid  growth  in  the  first  few  years  is  the  rule  for  the 
totality  of  the  body,  and  for  its  several  parts;  its  ratio  is 
not  the  same,  but  shows  a  remarkable  resemblance  to  that 
which  holds  good  in  a  great  many  organs  or  regions. 
Schadow  states  the  length  of  the  newborn  to  be  18  inches ; 
that  of  the  adult  66.  The  increase  amounts  to  10  inches 
in  the  first  year,  4  in  the  second,  4  in  the  third,  3  in  the 
fourth,  3  in  the  fifth,  2  in  the  sixth,  1  each  in  the  seventh, 
eighth,  ninth,  and  tenth  years.  Thus  the  retardation  com- 
mences with  the  seventh  year. 

The  relation  of  the  upper  portion  of  the  trunk  (chest) 
to  the  lower  is  1 :  2  in  the  newborn;  1 :  1.618  in  the  adult. 
This  normal  proportion  is  attained  with  the  eighth  year. 

The  lumbar  portion  grows  mainly  until  the  ninth  year 
is  reached;  then  again  between  the  twelfth  and  fifteenth, 
about  the  time  of  puberty.     Surely  it  ought  to  be  moder- 
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ately  developed  before  children  are  kept  for  a  long  time 
in  a  sitting  posture.  About  the  same  time,  betwe&n  the 
seventh  and  ninth  years,  the  growth  of  the  lower  extremi- 
ties and  the  whole  body  is  retarded. 

The  relation  of  the  height  of  the  cranium  to  the  face 
is  l':  1  in  the  newborn,  1 :  .618  in  the  adult.  This  station- 
ary proportion  is  attained  about  the  eighth  year.  About 
the  fifth  and  sixth  years  the  base  of  the  brain  grows 
rapidly,  and  the  frontal  bone  extends  forward  and  up- 
ward. The  anterior  portion  of  the  brain  grows  consider- 
ably; but  the  white  substance  and  large  ganglia  still  pre- 
ponderate. Therefore  reception  and  retention  are  the  main 
cerebral  qualities.  At  that  time  memory  only  ought  to  be 
trained;  complicated  intellectual  labor  ought  not  to  be  en- 
forced before  the  sevem^h  or  eighth  year,  in  conformity 
with  the  above  anatomical  data,  which  show  a  certain 
amount  of  consolidation — and  interrupted  increase — of  all 
the  organs  of  the  body. 

This  result  of  anatomical  and  physiological  facts  corre- 
sponds fully  with  the  demand  of  Friedrich  Froebel,  whose 
experience  and  intuition  both  led  him  to  postulate  the  eighth 
year  as  the  period  in  life  in  which  children  were  to  be 
sent  to  school  regularly.  Until  that  time  they  are  to  be 
entertained  and  gradually  developed  in  the  Kindergarten. 
Here  their  activity  is  regulated,  their  attention  exercised, 
and  their  muscles  invigorated.  Both  imagination  and  mem- 
ory are  taxed  to  a  slight  degree  only.  With  increasing 
yearSj  the  young,  gray  substance  becoming  more  and  more 
developed,  their  thinking  powers  are  gradually  evolved. 
As  soon  as  there  is  sufficient  anatomical  basis  for  them, 
it  will  not  do  to  nesrlect  any  possibility.  The  secret  of  a 
thorough  education  lies  in  the  uniform  development  of  all 
powers.  To  develop  one  at  the  expense  of  the  other  is 
apt  to  cripple  all.  In  the  same  manner  as  the  apparently 
simple  muscular  action  of  standing  in  an  erect  posture  is 
fatiguing  and  exhausting  when  compared  with  the  more 
complicated  labor  of  walking,  the  exertion  or  over-exertion 
of  one  mental  faculty  over  the  rest  injures  all,  either  by 
direct  exhaustion,  or  by  srross  nefflect  of  the  rest.  The 
body  is  a  cosmos — a  republican  world  in  itself — the  separate 

136 


INFANT    HYGIENE 

parts,  small  and  large,  owing  allegiance  and  support  tO' 
each  other.  Exercising  one  single  faculty  is  a  hard  and 
thankless  task.  Learning  by  heart  is  not  understanding; 
cramming  is  not  knowing.  Our  school-books  with  their 
questions  and  answers,  and  with  no  pretension  to  practise 
thinking,  exhaust  our  children,  by  exercising  one  function 
only,  while  neglecting  to  evolve  their  reflection.  What  has 
been  learned  by  heart,  without  being  understood  and  re- 
flected upon,  is  soon  forgotten;  meanwhile  the  mind  has 
not  even  been  sufficiently  trained  during  childhood  and 
youth  to  resist  in  later  years  the  gross  empiricism  we  are 
suff'ering  from  in  politics,  social  life,  and  religion. 

Moreover,  the  injurious  influences  of  school-life,  such  as 
it  is  at  present,  take  hold  of  younger  children  more 
easijy  than  of  those  more  fully  developed.  Improper  or 
changing  temperature,  bad  air,  dust,  contagion,  insufficient 
respiratory  action  and  muscular  exercise  in  general,  com- 
pression of  abdominal  viscera,  endanger  young  children 
very  much.  Nose-bleeding,  headaches,  anaemia,  and  scolio- 
sis, brought  on  by  muscular  fatigue  through  the  raising  of 
the  writing-arm,  by  improper  chairs,  by  the  resting  on  one 
sacro-iliac  synchondrosis,  date  from  early  years.  Exhaus- 
tion of  the  brain,  when  brought  on  by  too  early  exercise, 
will  increase  the  tendency  to  brain  disease,  epilepsy,  chorea. 
I  know  of  cases  in  which  fatal  meningo-encephalitis  was 
surely  brought  on  by  mental  overwork.  But  these  are  sub- 
jects which  will  be  treated  of  in  another  part  of  this  work. 
The  time  I  recommended  above  as  the  proper  one  for 
sending  children  to  school  is,  moreover,  that  in  which  mor- 
bidity and  mortality  are  no  longer  great.  Contagious  dis- 
eases and  aiFections  of  the  nerve-centres  are  no  longer 
frequent  about  the  eighth  year.  The  excessive  mortality 
of  infancy  and  childhood  is  exhausted  about  the  sixth 
year.  Of  100  deaths  in  one  year  in  New  York  City, 
29.63  occurred  in  the  first;  10.03  in  the  second;  4.37  in  the 
third;  2.40  in  the  fourth;  1.64  in  the  fifth;  3.20  in  the  sixth 
— altogether  51.28  in  the  first  six  years;  in  the  period  be- 
tween the  sixth  and  eleventh  years,  but  1.50  per  cent,  of 
all  deaths  take  place,  exhibiting  a  great  power  of  resistance 
on  the  part  of  the  organism  at  that  age.     Even  boarding- 
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schools   and  orphan   asylums   show   but  a  slight  mortality 
among  children  during  that  period. 

No  rule,  however,  is  without  its  exception,  and  the  time 
for  sending  a  child  to  school  requires  individual  modifica- 
tion. There  may  be  reasons  for  postponing  or  absolute 
contraindications  to  the  sending  of  a  child  to  school  at  all. 
Contagious  diseases,  insufficient  cerebral  development,  epi- 
lepsy, chorea,  physical  debility,  some  malformations,  may 
render  a  child's  going  to  school  impossible  or  inadvisable. 
But  the  parents  ought  not  to  be  left  to  decide  independently 
a  question  of  so  much  importance  to  the  welfare  of  those 
who  are  to  be  future  citizens.  The  state  or  the  municipal- 
ity should  exercise  the  right  to  prevent  children  from 
being  sent  to  school  at  a  premature  age. 
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Definition. — Rachitis  is  a  general  nutritive  disorder,  al- 
most always  of  long  duration,  usually  with  an  introduc- 
tory stage  of  weeks  or  months  and  a  course  mostly  ex- 
tending over  months  or  years.  Its  beginning  is  mostly 
gradual,  its  final  recovery  slow.  It  is  complicated  with 
or  dependent  on  disorders  of  the  digestive  or  respiratory 
apparatuses,  which  are  preceded  by  a  disposition  probably 
created  by  an  undue  width  of  the  arteries.  It  exhibits 
amongst  its  prominent  symptoms  muscular  debility;  per- 
spiration; anomalies  of  the  subcutaneous  tissue,  which  is 
either  very  much  infiltrated  with  fat  or  deprived  of  it; 
disturbances  of  the  intellectual  and  moral  functions,  and 
of  those  of  the  large  thoracic  and  abdominal  viscera  and 
lymphatic  glands;  changes  in  the  latter  may  outlive  all 
others.  Its  most  perceptible  symptom,  however,  consists 
in  an  inflammatory  disease  of  the  primordial  cartilage  of 
the  epiphyses,  a  copious  deposit  in  that  region  and  also 
under  the  periosteum  of  the  bones;  curvature  of  the  dia- 
physes,  and,  while  absorption  remains  intact,  softening  and 
retarded  ossification  of  the  bone.  Without  these  aff'ections 
of  the  osseous  system  the  diagnosis  of  rachitis  is  not  com- 
plete. 

1  There  is  a  difference  of  opinion  as  to  the  correct  spelling  of 
this  word,  and  strong  reasons  exist  to  regard  the  form  rhachitis 
as  the  proper  one.  It  is  true  that  this  spelling  of  the  word  has 
been  remarked  upon  as  unorthographical  by  many,  mostly  mod- 
ern, authors.  Even  Virchow  writes  "  Rachitis,"  claiming  that 
Glisson  took  the  term  from  "  the  then  popular  'rickets."  This  is 
a  mistake,  as  H.  Rohlffs  points  out  (Deutsches  Arch.  f.  Oesch. 
d.  Med.,  1883,  p.  294).  Rhachitis  is  a  Greek  word,  and  was  used 
in  the  classical  time  of  Hellenism.  It  has,  however,  seemed  best 
to  preserve  here  the  usual  spelling,  rachitis,  which  has  become 
sanctioned  by  general  usage. 
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Etiology  and  Pathology. — The  nature  of  rachitis  has 
been  considered  to  be  inflammatory  by  F.  A.  Walter.^ 
Renard  looked  for  that  inflammation  in  the  periosteum. 
Guerin  emphasizes  the  vascular  increase  in  periosteum, 
bone,  and  marrow;  Trousseau  and  Lasegue  the  congestive 
character  of  the  local  tumefaction,  besides  fever  and  pain. 
Virchow  also^  inclines  to  the  opinion  that  the  rachitic 
process  is  of  an  inflammatory  nature,  though  it  be  im- 
possible to  state  the  exact  cause  of  the  process.  Still,  he 
claims  that  we  are  no  better  ofi*  in  regard  to  other  inflam- 
mations of  unknown  character — for  instance,  those  of  the 
skin — and  that  we  have  to  look  for  a  future  increase  of 
our  knowledge  of  such  constitutional  predisposition  of  the 
organism  and  of  such  specific  qualities  of  the  blood  as 
will  produce  the  local  irritation  of  the  osseous  tissue  in 
rachitis.  Last,  and  mainly,  it  is  Kassowitz  who  seeks 
the  essence  of  the  rachitic  process  in  a  chronic  inflamma- 
tion originating  in  the  points  of  apposition  of  the  growing 
bones  of  the  foetus  or  infant.  During  the  chronic  inflam- 
mation blood-vessels  are  formed  in  large  numbers,  and  a 
morbid  congestion  takes  place  in  all  blood-vessels,  but 
mainly  in  those  of  the  localities  in  which  new  bone  is 
forming;  thus  in  the  chondro-epiphyses,  in  the  perichon- 
drium and  periosteum,  and  the  sutural  substances.  Faulty 
introduction  or  elimination  of  lime  has  nothing  to  do  with 
this  process.  It  cannot  be  deposited  in  the  current  of  a 
copious  circulation;  in  fact,  it  is  not  deposited  in  the 
immediate  neighborhood  of  blood-vessels  to  any  extent. 
Even  in  otherwise  normal  bone  hyperaemia  produced  by 
the  experimenter  softens  the  bone,  which  was  fully  formed 
before.  If  the  relative  percentage  of  lime  were  of  any 
account  in  the  etiology  of  rachitis,  the  periosteal  and 
cartilaginous  proliferations  would  find  no  explanation. 
But  why  is  it  that  this  peculiar  process  takes  place  at  an 
early  age  onlyjl  and  in  the  bone  only?  Kassowitz  urges 
the  fact  that  the  growth  of  the  bone  diff'ers  in  this  from  the 

2  Anatom.  Museum,  Berlin,  1796,  vol.  ii. 
^  Arch  f.  Path.  Anat.,  vol.  v. 
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development  of  all  other  tissues:  that  the  latter  grow  uni- 
formly through  their  whole  mass;  that  the  circulation  in 
them  is  more  uniform  and  carries  material  through  and  into 
every  particle  simultaneously,  while  in  the  bones  the  only 
places  in  which  the  whole  circulation  can  contribute  to 
their  g'rowth— the  few  blood-vessels  distributed  in  the 
interior  not  adding  to  their  growth  at  all — are  the  peri- 
osteum and  the  places  of  apposition  between  epiphysis 
and  diaphysis.  Every  morbid  irritation,  whether  result- 
ing from  bad  air,  habitation,  and  food,  or  from  either 
chronic  or  acute  ailment,  acts  on  the  whole  mass  of  other 
tissues  and  organs,  but  in  the  bones  only  on  the  growing 
ends  or  surface. 

The  results  of  the  pathologists  and  experimenters  are 
con^med  by  chemical  analyses.  Fat  has  been  generally 
found  somewhat  increased  in  the  rachitic  bones,  and 
water  largely  so;  chondrin  is  diminished  according  to 
Marchand  and  Lehmann,  but  was  found  unaltered  in  the 
later  analyses  of  A.  Baginsky.  The  latter  found,  after 
having  deprived  the  bone  of  fat,  the  organic  and  inor- 
ganic material  to  be  in  a  proportion  of  100  to  563  in 
the  normal,  and  of  100  to  160  in  the  rachitic  osseous  tis- 
sue; and  in  100  parts  of  dry  bone,  Gorup-Besanez  found 
in  the 


Ossein. 

Healthy   adult    34 

Infant  of  six  months . .         34.9 

Rachitic   femur    72 

Rachitic  tibia   60 

Defective  calcification  of  the  forming  bone  is  one  of  the 
principal  characteristics  of  rachitis.  In  it  lime  cannot 
either  enter  into  the  composition  of  the  osseous  tissue  or 
remain  in  it.  Its  elimination  must  take  place  either 
through  the  kidneys  or  the  intestinal  tract.  In  the  feces 
Ad.  Baginsky,  and  many  before  him,  have  found  an  ab- 
normal quantity.  In  regard  to  the  urine,  modern  inves- 
tigations do  not  agree  with  former  analyses.     Thus,  Ba- 

141 


osphoric 

Manganese 

Acid. 

Lime. 

Oxide. 

26 

34 

0.3 

27 

35 

0.5 

7 

9 

0.3 

12.9 

17 

0.3 

DR.    JACOBI'S    WORKS 

ginsky  concludes  that  there  is  no  increase  of  lime  in  the 
urine  of  rachitic  as  compared  with  that  of  healthy  children ; 
Seemann  found  even  a  diminution  of  the  percentage  of 
lime.  Amongst  modern  writers  only  Rehn  found  an  oc- 
casional increase  of  lime  in  the  urine  of  rachitis. 

In  regard  to  the  elimination  of  phosphoric  acid  the 
analyses  of  different  periods  do  not  agree  any  better. 
The  conclusions  of  previous  researches,  pointing  to  a  quad- 
ruple elimination  of  phosphoric  acid  in  the  urine  of 
rachitis,  are  refuted  by  Seemann,  who  found  no  increase, 
and  by  Baginsky,  according  to  whose  researches  the  phos- 
phoric acid  of  the  healthy  urine  compares  with  that  of 
rachitic  urine  as  40:  12-37- 

As  far  as  the  elimination  of  nitrogen  is  concerned,  there 
appears  to  be  but  little  difference  between  normal  and 
rachitic  urine.  Chlorine  was  found  to  be  diminished  in 
rachitis  by  Baginsky.  Lehmann  and  Von  Gorup  found 
lactic  acid  several  times.  Several  times  albumen  was  met 
with;  in  a  case  of  Ritchie's,  blood;  in  one  of  Von  Gorup's, 
fat.* 

The  etiology  of  rachitis  must  be  studied  from  two  points 
of  view.  It  has  its  predisposition  and  its  direct  and  prox- 
imate causes.  The  former  has  been  studied  by  F.  W. 
Beneke  ^  upon  an  anatomical  basis.  He  finds  that  the 
arteries  of  rachitic  patients  are  large  all  through  the 
body.  This  is  so  particularly  in  the  carotids;  it  seems 
probable  that  the  changes  taking  place  in  the  head  are 
due  to  this  anomaly  in  the  size  of  the  arteries.  Three 
cases  in  which  the  width  of  the  arteries  of  the  neck  was 
unusually  large  terminated  fatally — one  by  hydrocephalus, 
one  with  a  very  large  skull,  and  one  suddenly.  This 
width  of  the  arteries  is  most  marked,  under  ordinary  cir- 
cumstances, from  the  second  to  the  fourth  year;  that  is, 
the  exact  time  in  which  (except  the  cases  of  early  rachitis) 
the  rachitic  process  is  at  its  height.  It  is  considered  by 
Beneke  to  be  the  cause  of  the  local  increase   of  vascular 

*  E.  Salkowski  iind  W.  Leube,  Die  Lehre  vom  Ham,  1882,  p. 
536. 

5  Die  Anatomischen  Orundlagen  der  Constitutions  Anomalien 
des  Menschen,  1878,  p.  75,  etc. 
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irritation,  particularly  in  the  epiphyses  with  their  re- 
tarded circulation;  and  also  of  the  increase  of  nutritive 
development  which  is  so  often  noticed  during  recovery 
from  rachitis;  and,  finally,  of  the  many  pulmonary  compli- 
cations  of   an  inflammatory   nature. 

There  is  another  interesting  consideration  in  regard  to 
the  effect  of  wide  arteries  on  the  relations  between  the 
blood  and  tissues.  A  great  many  more  blood-cells  are 
required  to  fill  the  arteries  when  wide  than  when  narrow. 
Now,  the  formation  of  blood-cells  is  hindered  by  any  dis- 
ease of  the  digestive  and  blood-preparing  organs,  so  that 
the  tissues  are  liable  to  show  the  relative  increase  in  the 
percentage  of  water,  which  is  uniformly  confirmed  for 
rachitis  by  the  biochemists. 

TJje  pulmonary  artery  of  the  healthy  infant  is  larger 
than  the  aorta  by  not  more  than  four  millimeters.  In  the 
majority  of  cases  of  rachitis  examined  by  Beneke  this  dif- 
ference in  size  was  very  much  more  favorable  to  the  pul- 
monary artery;  it  is  abnormally  large  in  rachitis.  This 
anatomical  fact  is  suggestive  of  the  pathological  processes 
so  frequently  found  in  the  lungs  and  in  the  neighboring 
lymphatic  and  large  abdominal  glands.  For,  while  the 
amount  of  blood  introduced  into  the  lungs  through  its 
wide  artery  is  unusually  large,  particularly  so  in  a  chest 
which  is  contracted  in  consequence  of  the  rachitic  proc- 
ess in  the  bones,  the  exit  from  the  lungs  is  relatively  im- 
peded. Not  only,  however,  the  narrowness  of  the  chest 
is  a  cause  of  this  disproportion.  For  even  in  rather  nor- 
mal chests  the  lungs  of  rachitic  children  are  relatively 
small. 

The  liver  of  almost  all  rachitic  children  is  large.  In 
but  one-half  of  the  cases  this  enlargement  is  accompanied 
with  a  large  heart.  In  pure  cases  of  scrofula,  on  the  con- 
trary, Beneke  found  a  small  heart,  rather  narrow  arteries, 
and  usually  a  small  liver,  the  size  of  the  lungs  offering 
but  few  anomalies. 

The  spleen  also  is  large  in  the  majority  of  cases.  Its 
size  is  not  dependent  on  the  large  size  of  the  liver  or  the 
small  size  of  the  lungs.     For  these  conditions  are  found 
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in  the  majority  of  cases  only,  not  in  all  of  them,  and  the 
large  spleen  is  not  always  found  with  a  large  liver  and 
small  lungs.  The  variability  of  the  anatomical  conditions 
permits  of  various  degrees  of  combination;  so  that  varying 
combinations  of  rachitis  with  other  constitutional  disorders 
may  correspond  with  the  different  sizes  of  the  principal 
organs.  After  all,  as  there  is  a  great  deal  of  independence 
of  these  organs,  as  to  size,  of  each  other,  the  conclusion 
is  justified  tha;t  those  differences  are  not  the  result  of  the 
disease,  but  that  they  are  congenital  and  stand  in  some 
casual  relation  with  it. 

The  kidneys  are  large  in  the  majority  of  cases,  like  the 
spleen  and  liver,  while  the  lungs  are  small.  This  dispro- 
portion is  apt  to  result  in  a  hyperaemic  condition  of  all  the 
organs  of  the  abdominal  cavity,  and  especially  of  the 
kidneys.  To  what  extent  this  undue  amount  of  volume 
interferes  with.  Or  increases,  renal  secretion,  it  is  difficult 
to  say.  The  amount  of  urine  secreted  by  rachitic  children 
is  about  normal,  though,  as  already  stated,  the  percentage 
of  lime  in  it  is  rather  diminished,  contrary  to  the  opin- 
ions held   formerly. 

For  the  direct  cause  of  rachitis  Glisson  looked  to  the 
inequality  of  nutrition  by  the  arterial  blood,  and  for  that 
of  the  curvature  of  the  long  bones  to  their  superabundant 
vascularization.  He  found  the  disease  mainly  amongst  the 
well-to-do  classes,  not  unlike  a  modern  American  writer, 
who  declares  infantile  paralysis  to  be  the  result  of  the 
-nervousness  of  the  better  classes  of  the  American  people ! 
John  Mayow  (1761)  held  a  disturbance  of  the  innerva- 
tion responsible;  Zeviani  (in  the  same  year),  improper 
food  in  general,  and  particularly  prolonged  lactation ;  and 
Selle  (1791),  a  peculiar  diathesis  (acrimonia  rachitica). 
About  that  time  a  defective  nutrition  with  abnormal  func- 
tion of  the  lymph-ducts  was  looked  upon  as  the  cause  of 
rachitis  by  many — by  others,  an  undue  production  of  acid, 
and  the  softening  of  the  osseous  tissue  thereby.  This  re- 
sult was  attributed  by  some  to  the  influence  of  milk 
(Veirac,  De  Krzowitz).  Attention  was  directed  at  an 
early  time  to  phosphoric  acid  and  lime,  with  the  view  that 
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variations  in  the  elimination  of  these  substances  might 
explain  the  occurrence  of  rachitis.  A  large  quantity  of 
both  was  found  in  some  urines  (Malfatti)  ;  a  superabun- 
dance of  phosphoric  acid  was  presumed  to  prevail  in  the 
whole  system  (Wendt,  Fourcroy)  ;  while  symptoms  resem- 
bling rachitis  were  found  in  animals  fed  upon  small  doses 
of  phosphoric  acid  by  Caspari  (1824).  Chossat  fed  young 
animals  on  food  deprived  of  lime,  and  claimed  to  produce 
softening  of  the  bones  and  death,  a  result  which  was 
denied  by  Friedleben.  Guerin  claimed  to  produce  rachitis 
by  feeding  young  animals  on  meat  in  place  of  their 
mother's  milk,  a  result  equally  denied  by  Tripier,  who,  like 
Friedleben,  found  the  bones  under  such  circumstances 
more  liable  to  fractures,  but  not  rachitic.  Wildt  and 
Wei^e  found  the  bones  uninfluenced  by  withholding  lime 
from  food ;  Forster,  however,  and  RolofF  claimed  to  no- 
tice a  marked  influence,  and  the  latter  stated  that  animals, 
after  having  been  rendered  sick  by  depriving  them  of 
lime,  recovered  when  they  were  again  supplied  with  it. 
Wegner,  in  his  numerous  experiments  with  phosphorus, 
found  that  in  growing  animals  it  increases  the  growth  and 
firmness  of  both  long  and  flat  bones ;  after  the  growth  of 
the  animal  has  been  completed  it  renders  epiphyses  and 
vertebrae  denser.  There  is  no  change,  however,  in  the 
nelative  chemical  composition  of  those  'parts.  He  found  at 
the  same  time  that  results  similar  to  those  caused  by  the 
administration  of  phosphorus  were  obtained  when  food 
deprived  of  its  phosphate  of  lime  was  given.  But  he  met 
with  no  rachitic  changes  proper  during  these  several  pro- 
cedures. Teissier  having  found  an  increase  in  the  urine  of 
rachitis  after  the  administration  of  lactic  acid,  and  lactic 
acid  having  been  frequently  found  in  the  urine  of  rachitic 
patients  by  Ragsky,  Morehead,  Simon,  and  Lehmann,  C. 
Heitzmann  fed  with  lactic  acid  both  carnivorous  and  her- 
bivorous animals,  found  the  cortical  layer  of  the  bones 
softened  and  the  medullary  substance  hyperaemic,  and 
claimed  to  produce  rachitis  in  the  former  and  osteomalacia 
in  the  latter.  Both  of  these  assertions  were  denied  by 
Tripier  and  Toussaint,  who  insist  upon  Heitzmann's  hav- 
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ing  selected  animals  which  have  a  peculiar  disposition  to 
suffer  from  rachitis.  Again,  Milne  Edwards  and  Bous- 
saingault  found  the  bones  softened  when  they  withdre^w 
both  phosphoric  acid  and  lime  from  the  food,  without  re- 
storing the  bone's  consistency  by  administering  powdered 
bone.  But,  lately.  Ad.  Baginsky  states  that  he  produced 
rachitis  by  withholding  lime,  and  increased  the  effect  by 
introducing  lactic  acid.  By  so  doing,  however,  he  changed 
only  the  relation  of  the  mineral  to  the  organic  substances, 
without  interfering  with  the  normal  proportions  to  each 
other  of  the  constituents  of  the  ashes.  Beneke,  finding 
oxalic  acid  in  the  urine  in  many  cases  of  rachitis,  attrib- 
utes to  it  the  want  of  calcification  in  rachitis,  and  Sena- 
tor suggests  that  what  impedes  the  deposition  of  bone  might 
be  formic,  acetic,  and  lactic  acids,  which  are  also  found  in 
the  young  osseous  tissue." 

Of  these  statements  many  are  uniform,  others  contra- 
dictory. Thus  far,  they  are  not  convincing  except  in  one 
way — viz.,  that  both  withholding  and  introducing  certain 
ingredients,  mainly  lime,  influence  the  growth  of  the  bone 
considerably.  This  may  prove  nothing  else  but  that  lime 
is  of  paramount  importance  in  the  building  up  of  bone, 
and  that  bone  in  the  period  of  rapid  development  is  amen- 
able to  a  great  many  influences. 

It  is  in  the  period  of  rapid  development  that  rachitis  is 
observed.  Thus  it  occurs  in  every  stage  of  intra-uterine 
and  infant  life.  It  is  met  with  in  the  foetus  in  very 
early  intra-uterine  life;  it  is  found  as  a  congenital  affec- 
tion, continuing  to  develop  after  birth  when  it  has  origin- 
ated in  the  latter  half  of  foetal  existence;  there  is,  thirdly, 
the  rachitis  of  early  infancy;  and,  lastly,  that  of  advanced 
infancy  and  childhood.  Of  624  cases  of  rachitis  enumer- 
ated by  A.  Baginsky,  there  were  256  less  than  a  year  old, 
313  in  the  second,  and  63  in  the  third  year.  After  this  time 
rachitis  is  rare,  as  far  as  the  active  symptoms  of  the  disease 
are  concerned.  But  still,  a  retarded  form  of  rachitis  (r. 
tardiva)  has  been  described  by  some  authors.  It  is  said  to 
occur  about  puberty,   and   to  exhibit  local  changes   in  the 

6  L.  Fiirth,  Path  u.  Ther.  d.  Rachitis,  Wiener  Klinik,  1882. 
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bones  of  genuine  rachitic  character,  but  to  be  wanting  in 
all  the  other  symptoms  required  for  the  diagnosis  of  gen- 
eral rachitis.  Such  cases  have  been  described  by  C 
LucasJ  He  found  it  complicated,  now  and  then,  with 
albuminuria.  The  occurrence  of  the  latter  at  that  time 
of  life  had  been  referred  to  by  Moxon.*  The  principal 
symptoms  described  by  Lucas  are  scoliosis,  talipes  valgus, 
and  genu  valgum.  The  epiphyses  were  slightly  thickened; 
there  were  pain  in  the  limbs,  languor,  and  pallor.  In 
some  of  the  cases  there  were  also  rachitic  deformities 
dating  from  infancy.  He  believes  rachitis  of  adolescence 
to  exhibit  more  symptoms  belonging  to  relaxation  of  the 
ligaments  than  to  softening  of  the  bones. 

A  case  of  rachitis  of  undoubtedly  congenital  nature  has 
been  reported  by  Chiari.  There  were  but  twelve  teeth. 
Ther^were  no  other  alveoli,  nor  was  there  any  intimation 
of  the  formation  of  alveoli  in  the  shape  of  the  jaw,  which 
resembled  very  much  the  usual  senile  form  of  retrograde 
metamorphosis. 

Twenty  years  ago  I  described  the  lesions  in  part  of  a 
rachitic  cranium  removed  from  an  infant  who  lived  up  to 
her  eleventh  day.  She  was  born  at  full  term  with  hernia 
of  the  brain,  about  one-sixth  of  which  protruded  through 
the  small  fontanel.  Only  the  cranium  could  be  studied 
with  regard  to  rachitis,  and  but  small  portions  of  the  fron- 
tal and  the  anterior  half  of  the  parietal  bones  surround- 
ing the  large  fontanel  could  be  removed.  In  these  few 
square  inches  of  bone  there  were  between  twenty-five  and 
thirty  openings  of  the  usual  craniotabic  nature,  nothing 
but  a  transparent  membrane  being  left.  The  bony  edges 
of  these  thin  portions  were  partly  sloping  off  gradually, 
partly  very  steeply,  and  somewhat  thickened.  They  were 
distributed  over  the  whole  part  of  the  skull  removed ;  some 
were  found  in  the  immediate  neighborhood  of  the  points 
of  ossification.  No  recent  deposits  of  soft  rachitic  bone 
had  taken  place  under  the  periosteum.  Thus,  evidently, 
the  process  was  of  rather  an   early  date  of  intra-uterine 

» Amer.  Jour.  Obst.,  Nov.,  1870. 
T  Lancet,  June  9,  1883. 
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life,  and  had  at  birth  run  the  full  course  of  its  usual  de- 
velopment without  having  liad  an  opportunity  to  termi- 
nate in  the  restitution  of  the  normal  bone.® 

In  a  case  reported  by  Dr.  F.  A.  Burrall  ^^  the  infant 
(female)  was  cj^anosed  at  birth,  and  had  a  small  head  and 
feeble  general  development.  The  respiration  was  shrill 
and  piping  from  birth,  as  though  from  congenital  laryn- 
gismus; in  a  few  days  it  became  raucous.  The  post- 
mortem examination  proved  the  larynx  normal,  with  no 
obstructive  growths.  She  was  pigeon-breasted,  and  the 
last  phalanx  of  her  right  finger  wanting. 

In  the  meeting  of  June  27,  1883,  of  the  Societe  de 
Chirurgie  of  Paris,  Gueniot  presented  a  newly-born  baby 
with  well-pronounced  rachitis  of  the  extremities  which  had 
healed  at  the  time  of  birth.  The  bones  had  recovered 
their  firmness,  and  the  characteristic  deformities  remained. 
In  the  meeting  of  December  19th  he  could  report  that  the 
child  had  exhibited  neither  symptoms  of  rachitis  nor  of 
syphilis  since.  In  regard  to  the  latter,  a  very  rigorous 
examination  of  the  baby's  whole  family,  made  by  Gueniot 
and  Fournier,  resulted  in  the  existence  of  no  trace  of 
syphilis.^^ 

Kassowitz  has  examined  many  still-born  infants,  and 
also  children  dying  at  an  early  age,  at  the  Foundling. 
Hospital  of  Vienna.  In  a  large  majority  of  the  cases  he 
found  rachitic  changes  in  the  ends  of  the  bones.  In  many 
of  those  who  lived  several  weeks  he  found  rachitis  devel- 
oped to  such  an  extent  that  the  presumption  of  its  intra- 
uterine origin  became  conclusive.  Here  nothing  is  left 
but  the  conclusion  that  the  cause  of  congenital  rachitis  has 
to  be  looked   for  in  the  condition  of  the  maternal  blood. 

Thus  the  foetal  and  congenital  occurrence  of  rachitis 
cannot  be  doubted.  Both  forms  are  represented  in  liter- 
ature. Neither  requires  the  presence  of  rachitis  in  one 
or  both  of  the  parents.  But  the  cause  of  the  intra-uterine 
disease   has   not   been    found.      Perhaps    a    disease   of   the 

^  Rev.  Meng.  des  Mai.  de  I'Enfance,  Jan.,  1884. 

10  Guy's  Hosp.  Bep.,  1878. 

11  Trans.  N.  Y.  Path.  Soc,  vol.  i.  p.  81. 

148 


RACHITIS 

mother   with    considerable   nutritive   disorders   or   a   defec- 
tive   placentar    supply    may    be    found    responsible.      The 
foetal  form  runs  its  course  long  before  the  normal  termi- 
nation    of     pregnancy;    the    congenital  may  have   run  its 
full  course  at  birth  or  complete  it  afterward.     The  bones 
are   found   of   characteristic  nature,   the   diaphyses   suffer- 
ing more  than   the   epiphyses ;   even   a   rachitic   pelvic  has 
been  met  with  by  Fischer.     Early  foetal  rachitis  is  prob- 
ably dependent  upon  a  defective  development  of  the  very 
first   cartilaginous   deposits    and    the    first   osseous    nuclei ; 
thus,  many  of  the  congenital  synostoses  find  a  ready  ex- 
planation.   Besides  these,  abnormal  circulation  is  accounted 
for.     For  periosteal  proliferation  at  that  early  period  con- 
tracts the  foramina  carrying  the  blood  vessels,  and,  while 
interfering  with  the  size  of  the  bones,  the  foramen  mag- 
num  also.     Thus,  a  certain  class   of  cretinism  appears  to 
be  due  to  foetal  rachitis,  mainly  of  the  base  of  the  cranium, 
which   results   in   early   ossification   of   the   synchondroses, 
particularly    of    the    sphenoid    bone.      But    lately    I    have 
seen   a  case  of  this   description,  which,  however,  had   not 
terminated  at  the  time  of  birth.     For  after  birth  the  ra- 
chitic  process   developed   further,   and   in   addition   to   the 
rachitic  deformity  of  the  base  of  the  cranium  there  were 
afterward  thickening  of  the  epiphyses,  pigeon  breast,  and 
thoracic  grooving  and  flattening. 

Rachitis  is  found  in  city  and  country,  less  on  mountains 
tlian  in  valleys.  Still,  it  is  met  with  at  elevations  of  two 
thousand  feet.  In  the  tropical  regions  it  is  almost  un- 
known. Why  it  should  have  been  considered  quite  a  new 
disease  in  England  but  a  few  centuries  ago,  or  whether  it 
did  not  exist  before  that  time,  it  is  difficult  to  say.  It  is 
certain,  however,  that  deformities  have  been  described  in 
antiquity  which  we  are  accustomed  to  attribute  to  rachitis. 
As  the  disease  is  one  that  occurs  during  the  period  of 
rapid  growth,  and  is  a  developmental  disease,  everything 
that  interferes  with  normal  growth  and  development  is  apt 
to  change  physiological  functions  into  pathological  condi- 
tions and  to  produce  rachitis.  In  the  pregnant  mother 
her  ill-nutrition  and  the  defective  cell-material  used  in  the 
building  up  of  the  embryo  and  foetus,  or  a  defective  pla- 
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centa,  may  come  in  for  the  explanation  of  foetal  and  con- 
genital rachitis,  although  the  case  of  Klein's,  who  reports 
twins,  of  which  one  was  normal  and  one  rachitic,  is  rather 
difficult  to  explain  on  that  basis  only.  Even  rachitis  of 
early  infancy  is  not  easily  accounted  for  otherwise,  for  its 
first  symptoms  show  themselves  at  a  very  early  period; 
thus  constipation,  adiposity,  and  afterwards  craniotabes 
and  thoracic   grooving. 

The  common  form,  and  that  which  is  the  usual  subject 
of  the  text-books  and  monographs,  has,  however,  in  most 
cases  a  well-marked  preparatory  stage  in  the  shape  of  dis- 
eases or  ailments  reducing  sanguification  and  nutrition. 
Some  cases  are  ushered  in  by,  or  follow  the  course  of, 
acute  exanthems  or  acute  gastric  disorders  or  the  presence 
of  entozoa.  A  larger  number  appear  to  result  from  insuf- 
ficient oxygenation  resulting  from  lung  diseases,  with  a 
long  chronic  ailment  following  the  acute  stage.  "  Even 
acute  pneumonia,  with  its  direct  influence  on  general  nu- 
trition, stands  often  for  the  proximate  cause  of  rachitis. 
Bad  air  alone,  even  swamp  air,  does  not  appear  to  be  a 
sufficient  cause.  When  it  seems  so,  it  is  complicated  with 
the  main  cause  of  rachitis;  that  is,  bad,  insufficient,  im- 
proper food,  with  its  immediate  result — viz.,  intestinal 
catarrh.  Cow's  milk,  particularly  when  acid,  starchy  food 
administered  too  early  or  in  too  large  quantity  or  too  ex- 
clusively, early  weaning  followed  by  improper  artificial 
food,  insufficient  mother's  milk  or  such  as  is  either  too  thin 
or  too  caseinous,  lactation  protracted  beyond  the  normal 
limit — may  all  alike  be  causes  of  intestinal  disturbances 
and  rachitis. 

Is  rachitis  hereditary?  A  number  of  women  who  were 
rachitic  themselves  have  been  known  to  have  rachitic  chil- 
dren. But  it  has  been  said  that  the  process  runs  its  full 
course  during  infancy,  and  that  therefore  a  direct  inheri- 
tance of  rachitis  from  mother  to  child  is  an  impossibility. 
Still,  we  must  not  forget  that  the  consecutive  conditions 
of  the  parents  may,  or  will,  influence  the  general  condi- 
tion of  the  infant  and  result  in  similar  disturbances.  No 
rule,  however,  exists.  Dyscrasic  parents  may  have  healthy 
children,   and   healthy    parents    sickly    or    dyscrasic    ones. 
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But  the  probability  is  greater  that  diseased  children  should 
come  from  dyscrasic  parents  than  from  healthy  ones. 
Tuberculosis  in  the  parents  has  frequently  been  accused 
of  being  the  cause  of  rachitis  in  the  infant — not  directly, 
but  in  consequence  of  general  impairment  of  the  tissues. 
Gout  has  also  been  accused  of  being  the  cause  of  rachitis, 
but  it  is  a  peculiar  fact  that  the  poor  have  but  little 
gout  and  a  great  deal  of  rachitis.  In  all  of  these  cases 
it  is  better  to  look  upon  rachitis  as  only  one  of  the  forms 
of  general  mal-nutrition,  and  to  speak  of  inheritance  of 
the  disposition  rather  than  of  the  disease.  Thus  it  was  that 
about  the  end  of  the  eighteenth  century  Portal  spoke  of 
scrofulous,  syphilitic,  scorbutic,  rheumatic,  arthritic,  and 
exanthematic  rachitis.  Particularly  has  syphilis  been  ac- 
cused of  being  the  main  cause  of  rachitis  by  some,  and 
even  the  only  cause  by  others.  Thus  it  was  looked  upon 
by  Boerhaave.  In  modern  times  Parrot  maintained,  from 
1872  up  to  the  time  of  his  death,  which  occurred  recently, 
that  every  case  of  rachitis  is  of  syphilitic  origin.  As  his 
proof  he  relied  mainly  on  the  condition  of  the  teeth  and 
the  bones.  But  those  appearances  in  the  teeth,  the  thin 
and  ragged  edges,  the  friability  and  the  grooving,  either 
horizontal  or  vertical,  which  have  been  considered  charac- 
teristic of  syphilis  by  Hutchinson  and  others,  have  no  such 
dignity,  and,  moreover,  they  are  not  observed  in  the  tem- 
porary teeth  at  all,  but  in  the  permanent  only;  the  rachitic 
softening  of  the  bones  also  is  not  found  in  syphilis  at  all. 
Particularly  are  there  no  curvatures  in  syphilis  and  no  in- 
fractions. It  is  true  that  marasmus  is  found  in  both 
rachitis  and  syphilis,  but  it  is  met  with  in  all  sorts  of 
diseases.  The  changes  in  the  bones  of  syphilis  are  found 
at  birth;  in  rachitis  they  usually  develop  in  later  months. 
When  a  baby  is  syphilitic  and  rachitic  at  the  same  time, 
the  syphilis  may  last  very  much  longer  than  the  rachitis, 
which  meanwhile  has  healed.  The  internal  organs  in  ra- 
chitis do  not  exhibit  any  such  changes  as  are  known  to 
occur  in  very  many  cases  of  syphilis.  No  gummata  are 
ever  found  in  rachitis,  and  the  interstitial  inflammation  of 
the  internal  organs  in  syphilis  is  not  met  with  to  the  same 
degree  in  rachitis.     What  Parrot  claimed  as  a  desquama- 
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tive  syphilide  of  the  tongue — that  is,  red  insulated  spots, 
denuded  of  their  epithelium,  small  in  the  beginning,  later 
extending  backward  and  increasing  in  size — is  by  no  means 
always  syphilitic,  but  is  foimd  in  a  great  many  cases 
where  there  is  no  suspicion  of  syphilis.  It  is  mainly 
Kassowitz  and  Bouchut  who  have  taken  the  stand  against 
Parrot.  The  former,  taking  rachitis  for  a  peculiar  in- 
flammatory process,  admits  that  syphilis  can  be  one  of  the 
causes.  The  latter  directs  attention  mainly  to  the  fact  that 
by  changing  food  in  certain  ways  rachitis  may  be  pro- 
duced in  dogs,  but  that  they  cannot  be  made  syphilitic. 
There  is  no  doubt,  however,  that  syphilis  may  give  rise  to 
rachitis  by  its  general  influence  on  nutrition,  and  in  this 
fact  lies  the  key  to  the  connection  of  great  nutritive  dis- 
orders with  each  other.  Syphilis  will  undoubtedly  change 
nutrition  to  such  an  extent  as  to  result  in  rachitis.  Ra- 
chitis will  affect  the  glands ;  the  caseous  and  suppurative 
degeneration  of  the  glands  will  lead  to  metastatic  proc- 
esses, to  acute  tuberculosis,  and   so  on. 

Malaria  has  been  claimed  as  the  main  cause  of  rachitis 
by  Z.  Oppenheimer,^-  or,  rather,  rachitis  is  presumed  by 
him  to  be  the  form  in  which  malaria  makes  its  appear- 
ance in  young  infants.  After  disposing  of  other  alleged 
causes  of  rachitis,  none  of  which  is  proved  to  give  rise  to 
every  case,  and  referring  to  the  anatomical  belief  that  the 
peculiar  hyperaemia  and  inflammation  of  rachitic  bones  is 
created  by  the  embryonic  condition  of  the  growing  osseous 
tissue,  he  points  to  the  prodromi,  amongst  which  he  em- 
phasizes chronic  diarrhoea  and  the  nocturnal  crying.  The 
latter,  with  its  perspiration  and  subsequent  sleep,  he  claims 
as  evidence  of  malaria,  and  as  a  substitute  for  the  inter- 
mittent neuralgia  of  adults,  the  more  so  as  he  believes  he 
finds  the  spleen  tumefied.  The  persistent  diarrhoea  of 
these  infants  is  said  to  be  paroxysmal — to  take  place  in 
the  morning,  contrary  to  what  is  seen  in  the  usual  form 
of  intestinal  catarrh ;  the  discharges  are  said  to  be  serous, 
not  tinged  with  bile;  the  appetite  to  be  good  through  the 
rest  of  the  day;  the  weight  of  the  body  not  to  be  less- 

12  D,  Arch.  f.  klin.  Med.,  xxx.,  1881. 
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ened,  but  anaemia  to  develop  gradually,  and  fever  to  occur 
occasionally.  In  other  cases  infants  have  cold  hands  and 
feet  and  blue  lips  toward  evening;  the  skin  is  pale,  the 
spleen  enlarged ;  otherwise  there  are  perhaps  no  symp- 
toms, but  the  infant?  try  to  get  uncovered,  and  have  an 
increase  of  temperature  of  from  1°  to  nearly  3°  F.,  and 
a  perspiring  head  in  the  morning.  After  a  while  the 
rachitic  symptoms  belonging  to  the  bones  and  the  general 
system  become  apparent.  After  all  of  the  author's  in-: 
genious  and  emphatic  assertions  and  deductions,  it  becomes 
evident  that  malaria — in  the  severe  forms  in  which  it  has 
been  found  by  Arnstein,  Browicz,  and  Henck  to  cause 
bone  diseases — may  give  rise  to  rachitis,  but  it  is  also 
clear  that  he  tries  to  prove  too  much.  The  long  series 
of  attempts  at  proving  that  every  form  and  case  of  ra- 
chitis depends  upon  a  single  and  uniform  cause  have 
proved  futile.  The  physiological  hyperaemia  of  the  bones 
and  the  rapid  growth  of  all  the  infant  tissues  are  shaped 
into  the  complex  ailment  which  we  call  rachitis  by  more 
than    a    single    disease    or    a    single    nutritive    disturbance. 

SYMPTOMS 

Before  entering  upon  a  more  accurate  and  elaborate 
enumeration  of  the  symptoms  of  rachitis,  I  mean  to  dwell 
upon  peculiar  differences  which  take  place  according  to 
the  age  in  which  the  disease  makes  its  appearance.  Very 
young  babies — that  is,  infants  of  a  month  or  two — develop 
rachitis  in  such  a  manner  that  many  cases  are  overlooked 
until  it  is  too  late  to  relieve  them  in  time.  This  occur- 
rence takes  place  when  there  are  no  prominent  causes, 
such  as  diarrhoea  or  other  nutritive  disorders,  nor  any 
premonitory  symptoms.  Such  infants  appear  to  be  per- 
fectly well;  they  have  the  average  weight,  and  even  more; 
they  have  plenty  of  adipose  tissue,  and  look  well.  The 
only  anomaly  appears  to  be  an  undue  degree  of  paleness. 
Without  pain  or  flatulency  they  are  constipated.  This 
constipation  is  not  congenital,  as  it  always  is  when  the 
colon  is  unusually  long  even  for  an  infant,  and  when  the 
sigmoid  flexure  is  of  double  or  even  treble  length,  but 
makes   its   first  appearance  about  the  end   of   the  first  or 
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the  beginning  of  the  second  month.  It  is  relieved  only 
when  the  increasing  muscular  power  of  the  intestine  re- 
sults in  more  effective  peristalsis.  The  second  symptom  is 
the  thoracic  groove,  to  which  I  shall  allude  later,  and  a 
gradual  thickening  of  the  costo-cartilaginous  junctures, 
with  or  without  periosteal  pain  on  pressure.  About  the 
same  time  the  cranial  softening,  craniotabes,  with  its  hy- 
persemia  and  perspiration  of  the  entire  scalp,  and  bald- 
ness, and  the  first  symptoms  of  maxillary  rachitis,  become 
perceptible.  During  all  this  time  the  epiphysial  swellings 
and  the  diaphysial  curvatures  develop  but  very  slowly; 
but  at  a  very  early  time  chronic  bronchial  catarrh,  with  a 
loose  cough,  begins  to  be  troublesome.  When  rachitis  be- 
gins at  a  late  period — say,  about  the  sixth  or  eighth 
month — the  aspect  of  the  case  is  different.  The  infant 
has  suffered  before  either  from  bronchitis  and  broncho- 
pneumonia, or  in  most  cases  from  indigestion  and  intes- 
tinal catarrh.  There  is  some  degree  of  emaciation ;  the 
skin  does  not  fit  the  limbs,  as  it  were — is  loose,  thin, 
flabby,  and  rather  dry.  The  tendency  to  diarrhoea  con- 
tinues to  prevail.  The  epiphyses,  particularly  of  the  lower 
extremities,  are  thickened  at  an  early  time,  curvatures  of 
the  tibiae  become  apparent,  and  all  the  rest  of  the  bones 
participate  in  the  process,  with  the  exception,  sometimes, 
of  those  of  the  head. 

The  head,  however,  is  liable  to  exhibit  symptoms  of 
rachitis  at  a  very  early  period  of  life.  It  is  large,  or 
appears  to  be  so,^'  mostly  for  the  reason  that  the  face 
is  proportionately  small.  The  forehead  is  large,  the  fron- 
tal protuberances  very  prominent,  as  are  also  those  of  the 
parietal  bones.  Thus,  the  head  is  more  or  less  square. 
Dilated   veins   are   visible   in   and    through   the   pale   skin; 

i3Bo6tius  (1649),  quoted  by  Haller  {Bibl.  Med.  pract.,  1779): 
"  Infantibus  caput  grandescit,  reliquum  corpus  contabescit,  ossa 
in  articulis  tument,  dextrum  hypochondrium  tumore  aequali 
prominet;  hoc  malum  multis  millibus  infantum  molestum  est  " 
("  The  infant  head  grows  large,  the  rest  of  the  body  emaciates, 
the  articular  bones  swell,  the  right  hypochondrium  is  raised  by  a 
uniform  tumor;  this  malady  is  a  sore  aflfection  in  many  thousands 
of  infants"). 
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there  is  but  little  hair,  on  the  occiput  less  than  on  the 
rest  of  the  head.  Sometimes  the  occiput  is  quite  bald,  the 
hair  having  been  rubbed  ofF  on  the  pillow.  The  scalp 
feels  warm,  except  during  perspiration.  The  latter  is  very 
copious,  particularly  on  the  occiput — to  such  an  extent, 
indeed,  that  the  pillow  is  drenched — and  will  remain  so 
for  months.  The  sebaceous  follicles  are  often  still  larger 
and  more  numerous  than  they  normally  are  at  that  age, 
and  seborrhoea  is  often,  though  not  always,  met  with.  The 
sutures  are  wide,  sometimes  one  or  two  centimeters;  the 
posterior  fontanel  remains  open;  the  large  anterior  fon- 
tanel is  very  large,  being  sometimes  several  inches  long 
and  wide.  The  pulse  is  felt  very  distinctly  through  it. 
The  systolic  cerebral  murmur,  which  was  first  found  by 
FisTier,  of  Boston,  in  1833,  and  considered  to  be  a  posi- 
tive symptom  of  rachitis  (which  certainly  it  is  not,  as  it 
is  found  in  almost  every  healthy  baby  with  a  patent  fon- 
tanel), is  very  audible.  The  fontanel  and  sutures  remain 
open  for  a  long  period.  Instead  of  closing,  as  they  do 
normally  at  the  fourteenth  or  fifteenth  month,  the  former 
ossifies  about  the  end  of  the  second  or  third  year,  or  later. 
Gerhardt  reports  a  case  in  which  it  persisted  to  the  ninth 
year.  The  cranial  bones  appear  to  be  thin,  and  give  way 
under  the  pressure  of  the  finger.  Ordinarily,  it  is  true, 
the  cranial  bones  of  every  baby,  even  if  perfectly  healthy, 
are  movable  under  pressure,  but  they  are  so  only  along 
the  sutures,  where  they  may  retain  this  mobility,  in  some 
instances,  a  long  time.  Indeed,  it  appears  that  sometimes 
about  the  middle  of  the  first  year  the  occipital  bone  be- 
comes thinned  out  in  apparently  quite  healthy  children. 
Moreover,  even  in  the  skulls  of  infants  who  were  taken  to 
be  in  good  health  small  defects  in  the  bones  were  found 
(Friedleben),  with  no  uncomfortable  symptoms  at  all. 
Therefore  it  is  rather  diflScult  to  draw  the  exact  boundary 
line  between  the  healthy  and  the  morbid  condition ;  thus  it 
is  possible  that  some  of  those  cases  which  exhibited  ap- 
parently morbid  local  changes  without  morbid  symptoms 
may  not  have  been  diseased  after  all.  In  those,  how- 
ever, in  which  rachitis  is  really  developed  in  the  cranium 
a   peculiar   condition   is   found.      In   the   posterior  half  or 

155 


DR.    JACOBI'S    WORKS 

third  of  the  parietal  bones,  either  the   right  or  the   left 
side   being   more   marked,   there   are   in   the   tissue   of   the 
bone   distinct  spots   in  which   the   osseous   material   is   not 
only  thinned  out,  but  has   entirely  disappeared.     In  fact, 
the  bone  is  perforated,  the  edges  of  the  holes  being  rather 
steep,   sometimes    slightly   thickened,   and   the   scalp   sepa- 
rated from  the  brain  only  by  a  thin,  transparent  membrane, 
the  remnant  of  the  periosteum.     These  holes  can  be  easily 
found  through   the   integument.      The   finger,   though   ever 
so   gently  pressing  down   upon   it,   moves   the  cranium,  if 
any  be  left,  before  it;  the  bone  feels  like  paper,  and  the 
sensation  as  if  it  could  be  easily  broken  through  is  quite 
distinct  and  embarrassing.     Such  perforations  are  usually 
quite  numerous;  from  five  to  twenty  or  more  can  often  be 
counted.      They   are   surrounded   by    normally    hard    bone, 
and  thereby   can  be  recognized  from  the   flexible  part  of 
the    cranium    extending    along   the    sagittal    and    lambdoid 
sutures.     Where  these  results  of  rachitic  softening,  cranio- 
tabes,  are  most  prominent — that  is,  on  the  part  on  which 
the  infant  is  mostly  reclining — the  bone  is  flattened,  and 
may  remain  so  for  life,  though   in  the  majority  of  cases 
the   asymmetry   will   disappear.      The   flattening   and   per- 
forations result  from  the  same  causes — viz.,  softening  of 
the  bones  and  pressure  upon  the  bone  between  the  pillow 
outside  and   the  brain  inside.     With  it  go,  hand  in  hand, 
thick  rachitic  deposits  under  the  hyperaemic  periosteum  of 
other  portions  of  the  skull.     Where  craniotabes  is  largely 
developed   on    the    occipital    portion,    the    frontal    and    the 
parietal  bones   (in  their  anterior  halves)   are  usually  thus 
thickened.      A    cross-section    with    a    knife    will    reveal    a 
diameter   of   the   new   osteoid   material    between   the   peri- 
osteum and   bone  of  one-half  to  one  centimeter  in   thick- 
ness.    It  is  very  hyperaemic — even  more  so  than  the  bone 
itself,  which,  when  cut  into,  exhibits   an   unusual   amount 
of   blood.      Sometimes    the    deposits    are    still    larger,    and 
are  apt  to  change  the  appearance  and  weight  of  the  skull 
considerably   after   recovery  has   taken   place   and   eburna- 
tion    and    sclerosis    have    taken    the    place    of    the    normal 
osseous  tissue. 

Such  a  case  of  rachitic  cranial  sclerosis  I  have  described 
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in  the  Amer.  Med.  Monthly  of  1861.  It  was,  however,  by 
no  means  a  mate  of  the  case  related  by  E.  Huschke.  The 
latter  skull  was  that  of  a  girl  of  seventeen  years,  and 
weighed  4117  grammes,  instead  of  the  normal  weight  of 
600  grammes.  The  medullary  (Havers')  canaliculi  were 
large  and  very  numerous  on  the  surface,  narrow  and  very 
few  in  the  interior  of  the  sclerotic  bones,  and  the  osseous 
canaliculi  were  more  spherical  and  irregular  in  site  and 
shape.  The  chemical  composition  was  also  abnormal,  phos- 
phate of  lime  being  65.59,  carbonate  of  lime  11.12,  sul- 
phate of  magnesia  1.14,  cartilage  and  fat  (very  little), 
etc.,  22.15  per  cent.  No  fluorate  of  lime  was  found. 
Most  of  the  bones  were  exceedingly  hard,  but  fragile  when 
tried  in  small  pieces;  very  white  inside,  yellowish  on  the 
sur^ce,  the  latter  color  being  the  remnant  of  extravasated 
blood  or  other  pigmentous  matter.  Another  skull,  in 
Huschke's  possession,  and  moderately  sclerotic,  weighed 
(lower  jaw  excluded)  1075  grammes;  a  third,  in  the  mu- 
seum of  the  University  of  Jena,  is  that  of  a  young  bab- 
oon,^* in  which  all  the  bones  covering  the  hemispheres 
had  become  sclerotic. 

Of  undoubted  total  cranio-sclerosis  Huschke  reports  but 
ten  cases — those  of  Malpighi  (1697),  Cuvier  (1822),  Ri- 
balt  (1828),  J.  Forster  and  Bojanus  (1826),  Ilg  (1822), 
Kilian  (1822),  Otto  (1822),  Vrolik  (1848),  Albers 
(1851),  Huschke  (1858).  The  disease  does  not  affect  the 
auditory  bones,  the  condyles  of  the  maxillary  and  occipital 
bones,  nor  the  styloid  process  of  the  temporal  bone.  It 
is  recognizable  in  the  posterior  part  of  the  cranium  and 
basis  crahii,  but  affects  mostly  the  bones  of  the  face  and 
the  frontal,  parietal,  and  cribroid  bones.  Thus,  the  dis- 
ease takes  its  origin  in  the  anterior  portion  of  the  skull, 
particularly  in  the  superior  maxilla,  and  proceeds  upward 

14  Baboons  suffer  from  rachitis  very  extensively.  In  the  Trans- 
actions of  the  Pathological  Society  of  London  (xxxiv.,  1883,  pp. 
310,  312),  I.  B.  Sutton  gives  the  description  of  two  baboons,  one 
of  which  was  six  months,  the  other  one  year  and  six  months  old, 
when  they  died.  The  careful  description  of  the  specimens  ex- 
hibited leaves  no  doubt  as  to  the  rachitic  nature  of  the  changes 
in  both  the  periosteum  and  the  tissue  of  all  the  bones  of  the  body. 
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and  backward,  terminating  in  the  basis  cranii  in  the  neigh- 
borhood of  the  infundibulum  and  appendices.  But  two 
of  all  the  cases  were  observed  during  life.  In  all  the 
disease  was  traced  back  to  early  life.  The  chemical  com- 
position of  the  bones  was  greatly  changed  in  all.  In- 
stead of  the  normal  proportion  of  earthy  to  organic  ma- 
terial =2.1  (or  1.5)  :1,  it  was  from  3.5  to  4.4:1.  Par- 
ticularly the  carbonate  of  lime  was   greatly  increased. 

The  brain  and  its  meninges  participate,  in  many  re- 
spects, in  the  changes  worked  by  rachitis,  and  mainly  in 
the  abnormal  vascularization  of  the  bones.  They  are 
very  much  congested,  and  succulent.  A  section  through 
the  brain  shows  a  great  many  large  and  small  blood-points. 
This  hypersemia  may  give  rise  to  over-nutrition,  which 
assumes  the  character  of  real  hypertrophy  of  the  brain. 
When  that  hyperaemia,  however,  becomes  excessive,  effu- 
sion will  take  place  into  the  cavities,  the  tissue  of  the 
arachnoid,  and  the  substance  of  the  cerebrum,  which  lat- 
ter looks  peculiarly  brilliant,  elastic,  and  sometimes  white, 
in  consequence  of  the  blood  vessels  being  emptied  by  the 
pressure  on  the  part  of  the  enlarged  mass  of  the  cere- 
brum upon  the  blood  vessels.  Thus,  instead  of  cerebral 
hyperaemia  there  may  be  anaemia.  Every  form  of  hydro- 
cephalus may  follow  the  rachitic  process.  Afterward, 
when  the  craniotabes  has  healed,  the  secondary  effusions 
will  generally  also  disappear,  but  not  a  few  cases  of 
hydrocephalus  may  be  traced  to  rachitis  occurring  during 
the  first  half  year  of  life.  When  that  occurs,  the  intel- 
lectual faculties  may  suffer,  while,  on  the  contrary,  com- 
plete recovery  not  infrequently  exhibits  an  unusual  degree 
of  mental  development,  for  the  same  reason  which  im- 
proves the  chances  of  the  development  of  the  bone.  The 
degrees  of  physiological  and  pathological  nutrition  and 
over-nutrition  are  very  variable  in  their  nature  and  results. 

This  condition  of  the  cranial  contents  is  not  the  only 
one  brought  about  by  rachitis.  The  softness  of  the  cranial 
bones  permits  a  direct  pressure  on  the  brain.  The  side 
on  which  the  infant  for  the  most  part  reposes  gets  flat- 
tened, and  the  brain  is  also  compressed.  The  skull  con- 
sequently bulges  out  in  the  opposite  direction.     This  anom- 
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aly,  as  stated  before,  is  sometimes  visible  through  life, 
though  in  the  large  majority  of  cases  after  recovery  from 
rachitis  has  taken  place  this  asymmetry  will  gradually  dis- 
appear. Before  that  can  occur,  however,  the  infant  is 
liable  to  suffer  from  the  rachitic  changes.  Convulsions 
are  by  no  means  rare.  Vogel  has,  however,  been  able  to 
produce  an  attack  of  convulsions  by  pressing  upon  the 
softened  spots  of  the  cranium.  Permanent  or  temporary 
contractures  of  the  fingers  and  toes  I  have  seen  in  several 
instances.  Gerhardt  looks  upon  rachitis  as  one  of  the 
causes    of   tetany. 

A  frequent  symptom  of  the  cerebral  changes  which 
take  place  during,  and  in  consequence  of,  craniotabes  is 
the  crowing  inspiration,  or  laryngismus  stridulus,  of  in- 
fants. It  may  be  mild  or  severe.  The  mild  form  is  very 
frequent,  and  consists  in  the  occurrence  of  a  shrill  in- 
spiratory sound  while  the  baby  is  either  quite  placid  or 
excited  or  crying.  It  is  frequently  overlooked  entirely,  is 
usually  overcome  after  a  number  of  months,  and  gives 
rise  to  serious  trouble  in  but  very  few  instances.  The 
severe  form  is  of  a  different  nature.  While  the  baby  is 
awake  or  asleep,  without  any  premonitory  symptoms,  while 
playing  or  crying,  placid  or  excited,  all  at  once  respira- 
tion will  cease.  This  will  take  place  usually  after  expira- 
tion. The  limbs  are  hanging  down,  as  it  were,  lifeless, 
the  face  turns  pale,  then  purple,  and  slight  convulsive 
twitching  may  set  in  for  ten  or  twenty  seconds.  There 
appears  to  be  a  complete  paralysis,  and  death  from  apnoea 
seems  to  be  imminent.  All  at  once,  a  long,  deep,  crowing 
inspiration  will  be  heard,  respiration  will  commence  again, 
and  the  whole  terrible  attack  is  overcome.  It  may  return 
a  number  of  times  every  day,  or  sometimes  not  for  sev- 
eral days,  during  a  period  of  many  weeks  or  several 
months.  The  attacks  which  set  in  after  inspiration  are 
apt  to  be  more  dangerous.  In  such  an  one,  but  also  in 
the  other  kind  which  sets  in  after  the  expiratory  move- 
ment, death  may  occur  suddenly,  or  the  attack  may  be 
followed  by  a  convulsion  which  may  terminate  fatally  like 
any  other  eclamptic  seizure.  In  this  manner  it  is  that 
the  majority  of  cases   of  rachitis   perish  which  terminate 
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fatally  during  the  active  progress  of  the  morbid  process. 
In  this  connection,  however,  it  may  be  well  to  add  that 
craniotabes  is  not  the  only  cause  of  laryngismus,  partic- 
ularly when  the  latter  is  found  in  the  second  year  of  life, 
or  even  later.  But  almost  every  case,  without  any  ex- 
ception, which  is  observed  during  the  first  eight  or  nine 
months  is  due  to  that  very  cause ;  and  a  good  many  cases 
occurring  later,  when  the  craniotabic  bones  have  become 
normal,  arise  from  the  effects,  either  meningeal  or  en- 
cephalic, of  the  rachitic  process.  Still,  complications  of 
craniotabes  with  a  large  size  of  the  thymus  gland  may 
occur,  and  enlargements  of  the  tracheal  and  bronchial 
lymphatic  glands  are  quite  frequent,  as  we  shall  see 
below." 

While  the  size  of  the  cranium  is  normal,  or  sometimes 
more  than  normal,  the  face  undergoes  some  changes  which 
result  in  absolute  or  relative  diminution  of  size.  These 
depend  mostly  on  a  reduction  in  the  volume  of  the  jaws. 
Glisson   knew   of   it,    and    therefore   looked    for   the   cause 

15  Z.  Oppenheimer  prefers  the  name  rachitic  asthma  in  place 
of  laryngismus,  and  suggests  an  explanation  of  the  symptoms 
from  a  strictly  anatomical  point  of  view.  If  not  correct,  it  is 
at  all  events  interesting,  as  everything  this  ingenious  writer  pro- 
poses. He  points  to  the  ligament  situated  between  the  spinae 
intrajugulares  of  the  temporal  and  occipital  bones,  which,  as 
long  as  it  is  of  normal  consistency,  separates  the  jugular  vein 
from  the  pneumogastric  nerve.  As  it  is  covered  with  periosteum 
and  dura,  it  is  apt  to  ossify,  and  forms  an  osseous  partition  in 
the  foramen  jugulare,  which  participates  in  all  the  changes  taking 
place  in  the  periosteum.  As  this  becomes  softened  and  succulent, 
so  will  the  ligament,  either  on  both  sides  or  on  either.  Its  in- 
fluence on  the  neighborhood  depends  on  its  size  or  succulence 
(as  also  on  the  difference  in  width  of  the  foramen  jugulare  or 
lacerum,  which  corresponds  with  the  difference  in  size  of  the 
transverse  sinuses).  The  irritation  of  the  pneumogastric  is  per- 
haps easily  explained  thereby,  but  in  very  exceptional  cases 
only  the  accessory  nerve  would  be  affected.  As,  however,  the 
latter  controls  the  sterno-cleido  mastoid  and  trapezius  and  also 
the  laryngeal  muscles,  and  is  apt  to  provoke  cardiac  paralysis 
during  diastole,  the  occurrence  of  sudden  death  would  be  best 
accounted  for. 
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of  rachitis  in  the  process  of  dentition.  Now,  both  max- 
illae are  liable  to  become  rachitic  at  an  early  date,  as  early 
indeed  as  the  bones  of  the  cranium.  Rachitic  deposits 
and  softening  take  place  in  them  very  generally.  The 
lower  maxilla  is  flat  anteriorly,  it  loses  its  rounded  out- 
line, is  shorter  in  longitudinal  direction,  while  the  rami 
are  thick  and  clumsy;  the  whole  bone  is  shorter  than  nor- 
mal, and  sometimes  asymmetric.  Its  changed  appearance 
is  greatly  due  to  the  effect  the  muscles,  with  their  power- 
ful insertions,  produce  on  the  softened  bone;  mainly  the 
masseter,  also  the  mylohyoid,  which  draws  the  lateral  por- 
tions inward,  and  the  geniohyoid,  which  pulls  at  the  cen- 
tral portion.  Of  the  latter,  the  lower  portion  is  drawn 
out,  the  inner  and  the  alveolar  part  inward.  Thus,  the 
teeth,  mainly  the  incisors,  of  the  lower  jaw  are  turned 
inward  to  such  an  extent  that,  as  those  of  the  upper  look 
outward,  the  two  rows  of  teeth  do  not  touch  but  cover  each 
other.  Besides,  the  periosteal  proliferation  around  the 
alveoli  is  excessive,  sometimes  so  much  so  as  not  only  to 
crowd  the  teeth  into  irregular  positions,  but  even  to  absorb 
and  annihilate  alveolar  processes  in  the  course  of  the 
morbid  changes.  The  cases  in  which  the  number  of  teeth 
are  actually  diminished  by  rachitis  are  not  at  all  rare. 
In  the  superior  maxilla  the  last-described  anomaly  is  also 
observed.  Periosteal  thickening  is  mainly  noticed  about 
the  intermaxillary  bone — sometimes  to  such  an  extent  that 
above  and  behind  it  a  considerable  impression  takes  place. 
The  shape  of  the  upper  jaw  is  more  spherical  than  nor- 
mal, and  the  cheek-bones  become  very  prominent. 

The  belief  that  maxillary  rachitis  is  now  and  then  met 
without  any  other  symptom  of  rachitis  I  do  not  share. 
What  I  said  of  craniotabes  is  also  valid  in  regard  to  this 
form. 

Irregular  teething  is  a  constant  companion  of  maxillary 
rachitis,  but  is  also  present  where  the  latter  is  not  well, 
or  not  at  all,  marked.  As  a  rule,  the  first  teeth  protrude 
late,  about  the  ninth  or  tenth  or  twelfth  month.  That  the 
first  year  and  more  should  elapse  without  any  tooth  is  of 
frequent  occurrence  in  rachitis.  Cases  in  which  the  first 
teeth  do   not  come   before   the   second  year  is  completed 
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are  not  very  uncommon;  in  some  there  are  none,  even 
when  the  child  is  much  older.  In  most  cases  the  retarda- 
tion of  dentition  goes  hand  in  hand  with  very  marked 
retardation  in  the  development  of  the  rest  of  the  bone;! 
and  in  the  closure  of  the  cranial  fontanel.  But  not  in 
every  case  of  rachitis  is  there  a  retardation  in  the  process 
of  teething.  In  some  a  few  teeth  appear  at  the  regular 
period  (at  the  completion  of  the  seventh  or  eighth  month), 
or  even  at  a  very  early  age  (in  the  fourth  or  fifth  month)  ; 
after  which  there  is  an  interruption  in  the  protrusion  of 
teeth  for  an  indefinite  period.  Evidently,  the  period  in 
which  rachitis  is  developed  exerts  its  influence  on  the 
teething  process.  When  it  exists  at  a  very  early  age,  it 
will  retard  teething  until  recovery  takes  place.  Still,  it 
is  possible  that  a  moderate  amount  of  periosteal  and  osteal 
hypersemia  and  over-irritation  matures  the  teeth  abnor- 
mally. In  all  those  cases,  however,  in  which  rachitis  does 
not  occur  before  the  second  half  of  the  first  year,  the 
first  teeth  will  appear  at  the  normal  time,  and  a  long  pe- 
riod will  follow  in  which  no  teeth  at  all  will  make  their 
appearance.  Then,  again,  when  the  whole  process  comes 
to  a  standstill,  and  recovery  takes  place  with  solidifica- 
tion of  the  bones,  and  even  eburnation,  the  teeth  will  come 
in  rapid  succession.  Whether  they  will,  as  is  frequent, 
decay  almost  as  soon  as  formed,  or  whether  they  will 
be  unusually  hard,  solid,  and  yellowish,  depends  on  the 
stage  of  the  disease  in  which  they  made  their  appearance, 
and  on  the  complications  aggravating  the  case.  Of  very 
grave  import  in  this  respect  are  digestive  disorders  before 
and  during  the  course  of  the  disease. 

The  vertebral  column  suffers  also.  In  the  normal  in- 
fant it  is  straight,  but  in  the  rachitic  it  exhibits  a  kyphotic 
deformity  very  soon.  When  such  a  baby  of  three  or  six 
months  is  sitting  up,  the  middle  portion  of  the  back  is 
protruding,  as  in  Pott's  disease.  In  almost  every  case, 
however,  this  kyphosis  is  but  apparent  and  the  result  of 
muscular  debility.  In  order  to  arrive  at  a  diagnosis  at 
once,  it  is  sufficient  to  place  the  patient  on  his  face  and 
support  the  head,  and  raise  the  lower  extremities  and 
pelvis  in  the  air.     If  the  kyphosis  is  but  functional,  the 

162 


RACHITIS 

prominence  disappears  at  once.  By  nothing  can  the  mus- 
cular insufficiency  of  early  rachitis  be  better  demonstrated 
than  by  this  little  experiment.  But  actual  deformity  is 
also  found  in  rachitis.  It  softens  both  the  vertebrae  and 
intervertebral  cartilages,  and  either  their  anterior  or  pos- 
terior portion  may  be  irregularly  developed,  and  be  either 
too  high  or  too  low.  Besides,  the  articulating  surfaces 
are  sometimes  too  convex.  Thus  the  causes  of  both  ky- 
phosis and  scoliosis  are  amply  furnished,  and  complica- 
tions of  the  two  are  quite  frequent,  and  the  deformities 
resulting  therefrom  quite  formidable.  Scoliosis  is  mostly 
to  the  left;  kyphosis  generally  complicated  with  lordosis, 
and  sometimes  the  vertebral  column  exhibits  a  spiral 
shape. 

T^ie  ribs  of  the  convex  half  are  prominent  and  diver- 
gent, those  of  the  concave  side  flattened  and  parallel.  The 
two  halves  of  the  chest  are  therefore  very  unequal  indeed. 
Muscular  traction,  atmospheric  pressure,  the  elastic  trac- 
tion of  the  lungs,  the  presence  of  pulmonary  complica- 
tions, and  the  pressure  from  below  on  the  part  of  the 
enlarged  viscera  of  the  abdominal  cavity,  come  also  in  for 
a  considerable  share  in  the  completion  of  the  deformity. 

The  ribs  and  the  sternum  aggravate  it  considerably. 
Even  without  any  affection  of  the  vertebral  column  they 
suffer  seriously  from  the  general  affection.  The  manu- 
brium is  thickened  and  drawn  inward,  the  ensiform  proc- 
ess protuberant,  the  sternum  often  swelled  and  painful  to 
the  touch.  The  ribs  are  sensitive  to  the  touch  on  one  or 
both  sides.  The  child  cries  when  taken  up  or  when  fear- 
ing to  be  taken  up.  The  costo-cartilaginous  junctures  are 
thickened,  mainly  so  from  the  fourth  to  the  eighth  ribs. 
The  insertion  of  the  diaphragm  becomes  soon  perceptible 
by  a  deep  groove  around  the  chest.  The  anterior  portion 
of  the  ribs  is  flattened,  posteriorly  they  are  inserted  at 
acute  angles.  Thus  the  intrathoracic  space  becomes  nar- 
row, the  sternum  with  the  costal  cartilages  is  pressed  for- 
ward (pigeon  breast,  pectus  carinatum),  the  thorax  is 
deprived  of  its  elliptical  shape  and  becomes  triangular, 
the  dorsal  aspect  being  flattened,  and  the  distance  between 
the  vertebral  column  and  the  sternum  increased.     Below 
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the  diaphragmatic  groove  the  thorax  expands,  tlie  liver 
and  other  abdominal  organs  crowding  the  ribs  outward. 
All  sorts  of  changes  are  experienced  by  the  ribs  in  these 
conditions.  Parts  of  them  are  flattened,  parts  undergo 
infraction,  parts  are  even  concave;  they  are  bent  and 
twisted,  now  and  then  to  such  an  extent  as  to  turn  the 
concave  side  out,  the  convex  surface  in.  In  addition  to  all 
this,  the  scapula  is  big  and  clumsy  and  protuberant,  the 
clavicle  considerably  bent  and  frequently  infracted,  and 
not   rarely  covered  with   genuine  callus. 

That  the  respiratory  and  circulatory  organs  must  suffer 
from  such  anomalies,  though  they  be  not  excessive,  is  cer- 
tain. The  heart  is  crowded  by  the  flattening  of  the  ribs 
and  the  contraction  of  the  thoracic  cavity.  Its  beat  is 
visible  over  a  large  surface,  and  its  percussion  dullness  is 
extended  over  its  normal  space,  though  no  enlargement 
have  taken  place.  This,  however,  is  very  apt  to  occur 
after  some  time  by  over-exertion.  The  latter  is  increased 
by  the  condition  of  the  respiratory  organs.  The  ribs 
being  flexible,  the  chest  contracted  and  compressed,  the 
diaphragm  raised,  the  respiratory  muscles  feeble,  respira- 
tion is  insufficient,  even  without  the  presence  of  any  fur- 
ther complications ;  thus  dyspnoea  and  a  certain  amount  of 
cyanosis  are  frequently  met  with  in  consequence  of  the 
anatomical  changes  only.  In  addition  to  this,  there  is 
from  the  beginning  a  tendency  to  catarrhal  and  inflam- 
matory conditions.  Even  without  any  deformity  the  ra- 
chitic process  is  accompanied  from  an  early  time  with 
bronchial  and  tracheal  catarrh.  A  chronic  cough  in  an 
infant,  with  very  little  or  no  fever,  disappearing  and  re- 
turning, mostly  with  copious  secretion — which,  however,  is 
swallowed  as  soon  as  it  reaches  the  pharynx — rouses  the 
suspicion  of  general  rachitis.  It  is  often  complicated 
with  extensive  dullness  over  the  manubrium  sterni,  due  (to 
rachitic  thickening  of  this  bone  and)  mostly  to  the  per- 
sistence of  a  large  size  of  the  thymus  gland ;  and  also 
with  enlargement  of  the  bronchial  and  tracheal  glands, 
the  latter  of  which  are  often  accessible  to  recognition  by 
percussion.  They  are  to  be  looked  upon  as  a  frequent 
occurrence  in  rachitis,  though  no  associated  diseases  lead- 
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ing  to  their  enlargement  have  been  noticed.  They  and 
the  chronic  tracheo-bronchial  catarrh  are  closely  depend- 
ent upon  each  other.  They  are  each  other's  both  cause 
and  effect.  Neither  of  them,  however,  remains  uncompli- 
cated. Catarrh  grows  into  broncho-pneumonia,  with  fre- 
quent returns.  Atelectasis,  interstitial  pneumonia,  dila- 
tation of  bronchi,  and  pulmonary  consumption  are  often 
traceable  to  such  apparently  slight  catarrhs,  which,  when 
not  recognized  as  depending  on  their  constitutional  cause, 
cannot  be  removed.  Nor  are  the  cases  of  miliary  tuber- 
culosis, resulting  from  caseous  degeneration  of  rachitic 
glands,  very  exceptional. 

The  anatomical  changes  in  the  abdominal  viscera  may 
be  due  to  the  preparatory  diseases  or  the  complications  of 
rachTlis ;  but,  at  all  events,  the  abdomen  yields  a  number 
of  changes  visible  through  the  whole  duration  of  rachitis. 
It  is  very  large;  its  size  is  due  to  the  contraction  of  the 
thoracic  cavity  and  the  downward  pressure  of  the  chest- 
wall  upon  the  contents  of  the  abdominal  cavity.  It  is  also 
due  to  the  changes  wrought  by  rachitis  in  the  pelvis. 
Softening  of  bones  and  synchondroses,  torsion,  the  weight 
of  the  trunk,  and  the  pressure  of  the  femora  from  below 
produce  the  change  of  the  pelvis  so  well  known  and  much 
feared  in  the  parturient  female.  The  promontory  and  sa- 
crum are  pushed  in,  the  arcus  pubis  is  large,  the  pelvis 
asymmetric;  the  small  pelvis  is  contracted,  the  large  pelvis 
broader.  Thus  the  small  pelvis  has  no  room  for  viscera, 
which,  then,  are  crowded  upward.  The  digestive  disor- 
ders which  gave  rise  to,  or  formed  the  first  stage  of,  ra- 
chitis result  in  the  accumulation  of  gas;  the  scrobiculus 
cordis  is  greatly  expanded.  The  liver  ^®  is  large,  con- 
gested, and  in  fatty  degeneration.  The  latter  is  the  more 
frequent  the  more  a  certain  degree  of  fatty  condition  is 
a  normal  attribute  of  every  infant  liver.     When  the  liver 

10  Dr.  Norman  Moore  presented  a  cast  and  drawing  to  the 
Pathological  Society  of  London  (Trans.,  vol.  xxxiv.,  1883,  p, 
185),  showing  how  considerable  may  be  the  digressions  of  the 
diaphragm  and  local  pressure  upon  the  liver  in  a  case  of  rickets. 
Three  large  beads  caused  as  many  projections   from  the  under 
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is  found  but  small  in  post-mortem  examination,  it  is  so 
because  of  the  general  anaemia  and  emaciation.  Sometimes 
it  is  amyloid,  as  are  also  the  spleen  (mostly  hyperplastic 
only),  the  kidneys,  and  the  arteries  of  the  intestines  in 
many  instances. 

The  alimentary  tract  is  the  seat  of  many  changes  recog- 
nizable during  life.  The  tonsils  are  often  large.  The 
tongue  is  seldom  coated  to  an  unusual  degree.  On  it  are 
found  little  islands,  red,  marginated,  deprived  of  epithe- 
lium. They  will  increase  in  size  and  number  and  extend 
backward.  They  will  heal  and  reappear.  They  are  by 
no  means  syphilitic,  as  Parrot  would  have  it,  and  corre- 
spond exactly  with  the  erosions  near  the  solitary  glands 
and  those  of  Lieberkiihn  in  the  intestinal  part,  which 
mean  nothing  else  but  a  nutritive  disorder  of  the  epithelia, 
and  give  rise  to  nothing  worse  than  incompetency  of  ab- 
sorption in  that  locality  and  abnormal  secretion.  The 
stomach  is  in  a  condition  of  chronic  catarrh,  sometimes  di- 
lated. Acid  dyspepsia  is  frequent.  Anorexia  and  bulimia 
will  alternate.  P'aeces  contain  an  abnormally  large  amount 
of  lime.  Diarrhoea  and  constipation  will  follow  each  other 
in  short  intervals.  The  former  owes  its  origin  to  faulty 
ingesta  or  chronic  catarrh;  the  latter,  sometimes  to  im- 
proper food,  but  more  generally  to  muscular  insufficiency. 
This  condition  has  not  been  estimated  at  its  proper  value. 
Besides  myself,^^  nobody  but  Bohn  has  paid  the  attention 
to  it  which  it  deserves.  Here,  again,  I  have  to  insist  that 
rachitis  is  a  disease  of  the  whole  system,  and  not  exclu- 
sively of  the  bones.  Indeed,  the  muscular  system  is 
amongst  the  first  to  suffer.  In  the  same  way  in  which  the 
voluntary  muscles  are  not  competent  to  raise  and  support 
the  head  or  to  allow  a  baby  to  sit  up  without  a  func- 
tional kyphosis,   the   involuntary   muscles   of   the   intestine 

side  of  the  diaphragm,  and  corresponded  with  local  thickenings 
of  the  capsule  o'f  the  liver,  probably  produced  by  the  continued 
pressure  through  the  diaphragm  of  the  beads,  which  were  on  the 
seventh,  eighth,  and  ninth  ribs,  and  the  largest  of  which  was 
equal  in  size  to  a  hazel-nut. 
17  Jowr.  Obst.,  etc.,  Aug.,  1869. 
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are  too  feeble  for  normal  peristalsis.  The  infant  of  a 
month  or  two  months  of  age  may  have  had  normal  and 
sufficiently  numerous  evacuations;  gradually,  however,  con- 
stipation sets  in;  the  faeces  become  dry,  but  are  perhaps 
not  much  changed  otherwise.  If  no  other  cause  be  appar- 
ent, the  suspicion  of  rachitic  constipation  :is  justified. 
Seldom,  however,  after  it. has  lasted  some  time — and  only 
after  some  time  has  elapsed  relief  will  be  sought — it  will 
remain  alone.  Other  symptoms  of  rachitis  will  turn  up 
and  the  case  be  easily  recognized.  This  constipation  is 
an  early  symptom,  as  early  as  thoracic  grooving  or  cranio- 
tabes.  Very  often  it  precedes  both— is,  in  fact,  the  very 
first  symptom — and  ought  therefore  to  be  known  and  rec- 
ognized in  time. 

Tlie  kidneys  have  been  mentioned  above.  They  are 
often  found  rather  large.  Though  the  fact  has  been  al- 
luded to  before,  I  will  here  again  state  that  it  has  always 
been  the  general  impression  that  the  amount  of  lime  elimi- 
nated in  the  urine  of  rachitic  children  is  excessive.  The 
reverse  of  that  is  true.  Seemann  and  Lander  have  proved 
beyond  dispute  that  in  most  stages  of  rachitis  there  is 
less  than  the  normal  amount  of  lime  in  the  urine.  Thus, 
the  theory  that  lime  is  eliminated  by  an  excess  of  acids  in 
the  blood  is  proven  to  be  incorrect.  But  it  is  a  fact  that 
the  rachitic  bone  contains  a  proportionately  small  amount 
of  lime.  The  conclusion  is,  then,  that  its  introduction 
must  have  been  diminished.  On  the  other  hand,  every 
article  of  food  contains  a  large  amount  of  lime,  which 
might  be  introduced  into  the  circulation  if  digestion  be 
not  at  fault.  The  fact  is  that  a  large  amount  of  lime 
introduced  is  not  utilized,  and  is  eliminated  with  the  faeces. 

In  connection  with  these  facts  the  following  will  be 
found  very  interesting.  It  has  been  found  by  Bunge  that 
when  potassium,  with  the  exception  of  chloride  of  potas- 
sium, meets  chloride  of  sodium,  the  two  will  exchange  their 
acids  so  as  to  form  chloride  of  potassium  and  phosphate 
of  sodium.  They  will  be  found  in  the  blood  also,  will  be 
eliminated  as  such,  and  result  in  a  comparative  absence  of 
chloride  of  sodium  from  the  serum  of  the  blood.  Now, 
comparative  absence  of  chloride  of  sodium  diminishes  the 
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possibility  of  the  development  of  hydrochloric  acid.  Thus, 
it  is  not  a  surplus  of  acid,  but  a  lack  of  hydrochloric  acid, 
which  results  from  such  chemical  combinations.  If  such 
be  the  case,  calcium  salts  are  not  absorbed  sufficiently. 
Thus,  they  will  appear  in  the  faeces,  and  not  even  be 
absorbed  in  the  intestines,  because  of  the  alkalinity  of  the 
intestinal  secretion,  by  which  the  lime  cannot  be  dissolved. 
The  more  lime,  then,  is  introduced  under  these  circum- 
stances, the  greater  the  incumbrance  to  digestion. 

The  correct  proportion  between  chlorine,  phosphorus, 
potassium,  and  sodium  is  certainly  exhibited  in  woman's 
milk.  There  is  lime  enough  in  even  the  poorest  article  of 
that  kind.  But  indigestion  brought  on  by  woman's  milk 
in  a  disordered  condition  or  by  any  other  cause  will  pre- 
vent the  absorption  of  lime  when  a  superabundance  of 
phosphorus  and  potassium  disturbs  the  formation  of  hydro- 
(Aloric  acid.  In  these  cases  not  only  the  development  of 
the  bones,  but  also  that  of  the  muscles,  is  disturbed.  The 
latter  is  of  great  importance  in  regard  to  circulation,  be- 
cause a  large  part  of  the  circulation  depends  on  the  pres- 
sure on  the  part  of  the  muscular  fibres  exerted  on  the 
small  blood  vessels.  These  facts  have  been  the  reason 
why  I  insist  upon  the  addition  of  chloride  of  sodium  to 
the  food  of  infants  and  children,  particularly  those  who 
are  fed  on  cow's  milk;  for  cow's  milk  and  vegetables  con- 
tain a  relative  superabundance  of  potassium  compared 
with  sodium.  Even  adults  will  find  cow's  milk  very  much 
more  digestible  by  adding  table-salt  to  it. 

The  extremities  begin  to  suffer  at  a  later  period  than 
the  ribs  and  cranium.  The  opinion  of  Guerin,  that  the 
rachitic  process  begins  in  the  lower  extremities  and  as- 
cends gradually,  is  erroneous.  It  cannot  even  be  stated 
that  the  lower  extremities  are  affected  sooner  than  the 
upper.  There  is  no  regularity  at  all;  it  is  not  even  neces- 
sary that  all  the  osseous  tissue  should  fall  sick.  But  this 
can  be  taken  as  a  fact,  that  hands  and  feet,  and  particu- 
larly the  phalanges,  are  the  latest  to  undergo  the  rachitic 
change.  First  in  the  line  of  morbid  alteration  of  the  bones 
are  the  epiphyses,  mainly  of  the  tibia,  fibula,  radius,  and 
ulna.     Their  integument  appears  to  be  thin;  now  and  then 
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the  cutaneous  veins  are  dilated.  The  periosteum  of  the 
diaphysis  becomes  thick,  softened,  and  painful  to  the 
touch  and  pressure,  its  compact  layer  thin,  the  medullary 
space  large,  the  whole  bone  flexible,  at  the  same  time 
that  the  ligamentous  apparatus  of  the  joint  becomes  soft- 
ened and  flabby.  At  this  time  babies  are  greatly  admired 
and  applauded  for  the  facility  with  which  they  introduce 
their  feet  into  their  mouths.  For  at  the  same  ^ime  the 
bones*  begin  to  curve  under  the  influence  of  the  flexor 
muscles,  which  are  always  stronger,  as  they  do  in  later 
months  under  the  weight  of  the  body  when  the  child  begins 
to  walk.  The  curvature  is  not  always  a  mere  arching,  but 
sometimes  the  result  of  infraction  (green-stick  fracture), 
a  complete  fracture  not  being  accomplished  because  both 
of  the  softness  of  the  osseous  tissue  and  the  resistance  on 
the  part  of  the  thickened  and  softened  periosteum.  Both 
the  legs  and  forearm  bend  on  the  external  side,  the  result- 
ing concavity  looking  inward.  The  humerus  bends  in  a 
direction  opposite  to  that  of  the  forearm;  the  thigh,  usu- 
ally outward  and  forward. 

The  attempts  at  locomotion  are  often  the  causes  of  quite 
preposterous  anomalies ;  creeping,  sliding,  walking,  turn 
the  extremities  in  such  unexpected  directions  that  talipes 
valgus,  genu  valgum,  and  now  and  then  double  curvatures, 
are  the  results.  These,  however,  may  not  always  be  very 
marked,  but  there  is  one  change  in  the  rachitic  bone  which 
is  constant — viz.,  the  impairment  of  longitudinal  growth. 
In  every  case  the  diaphyses  remain  abnormally  short,  and 
the  proportion  of  the  several  parts  of  the  body  are  there- 
by disturbed.  Chiari  measured  parts  of  the  skeleton  of  a 
rachitic  woman  of  twenty-six  years  who  was  nine  years 
old  before  she  could  walk.  Her  height  was  116  centi- 
meters, the  length  of  the  lower  extremities  42,  femur  23, 
tibia  15,  fibula  20,  humerus  l6,  right  radius  12.5,  left 
radius  11,  right  ulna  15,  left  ulna  14  centimeters.  In  a 
second  case  the  parts  of  the  skeleton  were  measured  after 
they  had  been  extended  with  great  care.  The  right  arm 
from  the  acromion  to  the  middle  finger  (incl.)  was  39 
centimeters,  the  left  38;  the  right  lower  extremity  from 
the  trochanter  to  large  toe  (incl.)   39,  the  left  41. 

169 


DR.    JACOBI'S   WORKS 

The  skin  participates  in  the  general  nutritive  disorder. 
It  is  soft  and  flabby.  In  those  infants  who  become  ra- 
chitic gradually  while  proving  their  mal-nutrition  by  the 
accumulation  of  large  quantities  of  fat,  it  exhibits  a  cer- 
tain degree  of  consistency.  When  rachitis  develops  in  the 
second  half  of  the  first  year  or  later,  with  the  general 
emaciation  the  skin  appears  very  thin,  flabby,  unelastic. 
The  veins  are  generally  large.  Complications  with  eczema 
and  impetigo  are  very  frequent;  where  they  are  found 
the  glandular  swellings  of  the  neck  and  below  are  still 
more  marked  than  in  uncomplicated  cases.  Circumscribed 
alopecia  is  sometimes  found  (not  to  speak  of  the  exten- 
sive baldness  of  the  occiput).  It  is  not  attended  with  or 
depending  on  the  microsporon  Audouini,  but  the  result  of 
a  tropho-neurosis.  In  the  hair  Rindfleisch  found  fat- 
globules  between  its  inferior  and  central  third.  Then  it 
would  break,  the  axial  evolution  would  cease,  and  the  end 
become  bulbous  by  the  new  formation  of  cells. 

ACUTE     RACHITIS 

There  is  a  form  of  rachitis  which  may  be,  and  has  been, 
called  multiple  epiphysitis  or  multiple  periostitis  of  the 
articular  ends  of  the  long  bones.  The  changes  which  in 
the  usual  form  of  rachitis  require  months  to  develop  take 
place  in  a  very  short  time.  Not  infrequently  the  children 
were  quite  well  before  they  were  taken  with  this  peculiar 
afi'ection.  Cases  have  been  known  to  occur  between  the 
fourth  and  twenty-fourth  months  of  life,  and  to  last  from 
two  to  six  weeks,  or  just  as  many  months.  They  have 
been  known  to  get  well,  or  a  few  of  them  terminate  fa- 
tally. They  are  accompanied  with  fever  and  rapid  pulse, 
perspiration,  now  and  then  with  diarrhoea,  with  eager  or 
reduced  appetites.  At  the  same  time  the  epiphyses  swell 
very  rapidly,  and  are  painful.  The  same  is  true  of  the 
diaphyses  and  the  flat  bones  of  the  head.  Many  authors 
do  not  recognize  this  form  as  an  independent  variety. 
Some  call  it  an  acute  initial  stage  of  certain  cases  of  ra- 
chitis, as  they  are  not  infrequently  found  in  infants  which 
exhibit  a  very  rapid  growth.  Some  have  taken  it  as  an 
independent  disease,  developed  on  the  basis   of  a  consti- 
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tutional  disposition;  some  look  upon  it  as  a  very  intense 
acute  form  of  rachitis;  others^  as  an  intense  growth  of  the 
osseous  tissue  only.  Others  call  it  an  inflammation  of 
the  bone.  Some  refer  it  to  hereditary  syphilis,  and  a 
few  to  the  influence  of  malaria.  That  the  disease  is  epi- 
physitis and  periostitis  there  is  no  doubt.  I  do  not  hesi- 
tate to  claim  it  as  rachitis,  for  epiphysitis  and  periostitis 
of  early  age  not  of  rachitic  basis  are  not  apt  to  run  such 
a  favorable  course  as  this  form  frequently  does.  The 
cases  complicated  with  subperiosteal  hemorrhages  are 
claimed  as  scurvy  by  Th.  Barlow. 

The  diff'erences  of  opinion  would  probably  not  have  been 
so  great  if  every  author  had  seen  all  the  cases  of  the  other 
observers.  It  will  not  do  to  judge  of  unobserved  cases 
by  fhe  light  shed  by  a  single  case  under  one's  own  ob- 
servation. I  have  seen  cases  of  acute  rachitis  which  were 
the  initial  stages  of  general  rachitis,  and  have  observed 
those  of  local  or  multiple  epiphysitis,  mainly  after  infec- 
tious fevers,  which  were  diagnosticated  as  such.  They 
are,  however,  very  uncommon.  But  even  without  a  preced- 
ing infectious  fever,  such  as  scarlatina  or  more  frequently 
typhoid  fever,  there  are  unexplained  cases  of  rachitis  and 
deformity.  Thus,  R.  Barwell  had  some  before  the  Patho- 
logical Society  of  London,^^  which  are  positive  proofs  that 
some  forms  of  ostitis  may  occur  and  result  in  the  most  for- 
midable deformities  without  being  rachitic.  A  girl  of  seven- 
teen years  was  perfectly  well  formed  up  to  the  age  of 
two  and  a  half  or  three  years.  After  that  time  the  de- 
formities began  to  develop,  and  did  not  change  after  she 
was  thirteen,  at  which  time  the  author  saw  her  the  first 
time. 

Her  left  humerus  measured  7f  in.  from  shoulder  to  elbow;  dist.  6^ 
right    "  "  7i  "      "  "  "  "     4i 

left  tibia  "  10     "      "     knee      to      ankle;         "     li 

right    "  "  9i  "      "  "  "  «    4J 

Her  bones  were  always   very  brittle.     When  she  was  be- 
tween  nine   and   thirteen   she   broke   her   arms    four   times 
18  Trans.,  xxxiv.,  1883,  pp.  203-208. 
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and  her  lower  limbs  on  several  occasions.  A  male  patient 
of  twenty-two  years,  who  was  born  healthy  and  well 
formed,  continued  thus  until  five  years  of  age,  when  he 
was  attacked  with  a  fever,  after  which  his  bones  became 
soft  and  bent.  Osteotomy  was  performed  on  him,  and  the 
femora  were  found  to  be  mere  thin  shells  of  bones  sur- 
rounding cavities  containing  great  quantities  of  medulla, 
which  flowed  out  of  the  wound  as  oil;  five  ounces  were 
discharged  at  once.  In  both  cases  there  appeared  to  be 
a  hypertrophy  of  the  medulla  at  the  expense  of  the  bone- 
substance — a  condition  which  Barwell  proposes  to  call 
eccentric  atrophy.  "  While  these  subj  ects  are  still  youth- 
ful very  little  bone-earth  is  deposited,  or  at  least  remains 
in  the  very  thin  layer  of  osseous  tissue  that  subsists.  The 
relationship  between  infantile  ostitis  and  extreme  develop- 
ment of  the  intra-osseous  fat,  though  well  known,  is  still 
occult;  neither  should  we  lose  sight  of  the  possibility  that 
the  softening  process  of  ostitis  may  be  due  to  a  fatty 
acid.  Now,  fatty  ostitis  usually  occurs  in  epiphyses.  In 
these  cases  the  shafts  were  affected." 

Prognosis. — The  course  and  the  prognosis  of  rachitis 
are,  as  a  rule,  favorable,  but  they  change  according  to 
the  degree  and  locality  of  the  affection  and  the  age  of  the 
patient.  Generally  there  is  neither  fever  nor  rapid  ex- 
haustion. But  the  process  lasts  for  months  and  even  years. 
In  favorable  cases,  when  recovery  takes  place  the  teeth 
will  grow  faster,  the  bones  become  firmer,  the  epiphyses 
will  diminish  in  relative  size,  the  bowels  become  regular. 
But  the  length  of  the  bones  is,  and  remains,  reduced,  and 
the  head  remains  large  as  compared  with  the  length  of  the 
body.  Not  only  are  the  bones  of  normal  firmness,  but 
the  compact  substance  undergoes  a  process  of  hardening 
called  eburnation  by  Guerin.  The  internal  organs  also 
become  very  active,  perhaps  because  the  total  amount  of 
blood  has  to  supply  only  a  body  less  extended  in  length. 
Nor  does  the  brain  suffer  after  complete  recovery  has 
taken  place.  On  the  contrary,  it  appears  that  the  some- 
what more  than  normal  vascular  dilatation,  which  under 
unfavorable  circumstances  leads  to  effusion,  is  frequently 
apt  to  nourish  the  organ  of  intellect  up  to  a  higher  stand- 
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ard.  In  all  cases  of  rachitis,  however,  the  curvatures  of 
the  extremities  will  not  disappear  altogether,  while  mild 
ones,  it  is  true,  are  hardly  recognizable  in  advanced  age. 
Curvature  of  the  ribs  and  of  the  vertebral  column,  how- 
ever, will  remain,  and  interfere  with  the  expansion  and 
the  normal  functions  of  the  lungs  and  heart.  In  regard 
to  the  lungs,  it  appears  that  in  many  cases  they  do  not 
find  sufficient  space  to  expand.  As  far  as  the  heart  is 
concerned,  it  touches  the  flattened,  no  longer  elliptic, 
chest-wall  over  a  larger  surface,  and  is  very  apt  to  give 
rise  to  the  suspicion  of  enlargement  in  consequence  of  ex- 
tended dulness  on  percussion.  The  rachitic  pelvis  is  well 
known  to  the  obstetrician  for  the  difficulties  it  gives  rise 
to  during  parturition. 

TJbus,  the  prognosis  would,  as  a  general  thing,  be  suf- 
ficiently favorable  if  it  were  not  for  the  number  of  com- 
plications or  severe  symptoms.  The  chronic  catarrh  of  the 
lungs  accompanying  rachitis,  the  enlargement  of  the 
tracheal  and  bronchial  glands  and  the  lymphatic  glands  in 
general,  are  apt  to  lead  to  inflammatory  disease  of  the 
lungs,  which,  after  having  returned  several  times,  leads 
to  infiltration  of  the  lungs  with  caseous  deposits,  and  not 
infrequently  results  in  phthisis.  The  nervous  symptoms 
accompanying  craniotabes  may  prove  very  dangerous. 
Spasm  of  the  larynx  and  laryngismus  stridulus  may  prove 
fatal  in  a  single  attack  by  suffocation,  or  general  con- 
vulsion may  set  in  during  an  attack  of  laryngismus  or 
without  it,  in  which  the  child  may  perish.  Therefore  the 
prognosis  in  every  case  of  laryngismus  and  in  every  case 
of  craniotabes  has  to  be  very  guarded.  It  is  my  rule  to 
wait  from  six  to  eight  weeks  before  giving  expression  to  a 
decided  prognosis,  because  during  that  time  medicinal  and 
dietetic  treatment  will  probably  have  resulted  in  such  an 
improvement  of  the  symptoms  and  condition  as  to  render 
the  prognosis  more  favorable.  Under  no  circumstances, 
however,  ought  we  to  lose  sight  of  the  fact  that,  though 
rachitis  may  disappear,  the  causes  leading  to  it  may  still 
linger  on.  Defective  nutrition,  diseases  of  the  lungs,  and 
intestinal  aff"ections  which  gave  rise  to  or  accompanied 
rachitis  will  complicate  the  prognosis,  though  rachitis  it- 
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self^  as  far  as  the  bones  were  concerned,  be  no  longer 
m  existence. 

Treatment. — To  meet  the  cause  of  a  disease  by  preven- 
tive measures  is  the  main  object  and  duty  of  the  physician. 
He  thus  either  obviates  a  malady  or  relieves  and  shortens 
it.  Now,  if  the  original  disposition  to  rachitis,  as  has  been 
suggested,  is  to  be  looked  for  in  early  intra-uterine  life, 
when  the  blood-vessels  begin  to  form  and  to  develop,  we 
know  of  no  treatment  directed  to  the  pregnant  woman  or 
uterus  which  promises  any  favorable  result.  But  the  more 
we  recognize  an  anatomical  cause  of  the  chronic  disorder, 
the  more  we  can  appreciate  the  influence  upon  the  child 
of  previous  rachitis  in  the  mother,  and  are  justified  in 
emphasizing  the  necessity  on  the  part  of  the  woman  to  be 
healthy  when  she  gets  married,  and  to  remain  so  while 
she  is  pregnant.  After  the  child  is  born  the  most  fre- 
quent cause  of  rachitis  is  found  within  the  diet  or  the 
digestion  of  the  patient.  To  attend  to  the  former  is  in 
almost  every  instance  equal  to  preventing  disorders  of  the 
latter;  for  most  of  the  digestive  disturbances  during  in- 
fancy and  childhood  are  the  direct  consequences  of  errors 
in  diet.  It  is,  however,  impossible  to  write  an  essay  on 
infant  diet  in  connection  with  our  subject.  I  have  elabo- 
rated the  subject  in  my  Infant  Diet  (2d  ed.,  1876),  in  the 
first  volume  of  Buck's  Hygiene,  and  of  C.  Gerhardt's 
Handbuch  d.  Kinderk.  (2d  ed.,  1882).  Still,  the  impor- 
tance of  the  subject  requires  that  some  points  should  be 
given,  be  they   ever  so   aphoristic. 

The  best  food  for  an  infant,  under  ordinary  circum- 
stances, is  the  milk  of  its  mother.  The  best  substitute  for 
the  mother  is  a  wet-nurse.  Woman's  milk  ought  not  to  be 
dispensed  with  when  there  is  the  slightest  opportunity  to 
obtain  it,  particularly  when  the  family  history  is  not  good 
and  nutritive  disorders  are  known  to  exist,  or  to  have  ex- 
isted, in  any  of  its  members.  When  it  cannot  be  had, 
artificial  food  must  take  its  place,  and  it  is  in  the  selec- 
tion of  it  where  most  mistakes  are  constantly  made.  This 
much  is  certain,  that  without  animal's  milk  no  infant 
can  or  ought  to  be  brought  up ;  as  ass's  milk  can  be  had 
only  exceptionally,  and  dog's  milk,  which  has  been  said 
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to  cure  rachitis,  is  still  less  available,  the  milk  of  either 
goat  or  cow  must  be  utilized.  The  former  ought  not  to  be 
selected  if  the  latter  is  within  reach,  mainly  for  the  reason 
that  it  contains,  besides  other  objectionable  features  which 
it  possesses  in  common  with  cow's  milk,  an  enormous  per- 
centage of  fat.  Cow's  milk  differs  in  this  from  woman's 
milk,  that  it  contains  more  fat,  more  casein,  more  potas- 
sium, and  less  sugar  than  the  latter,  and  that  its  very 
casein  is  not  only  different  in  quantity,  but  also  in  chemi- 
cal properties.  Even  the  reaction  of  the  two  milks  is  not 
the  same,  woman's  milk  being  always  alkaline,  cow's 
milk  often  neutral  or  amphoteric,  and  liable  to  acidulate 
.  within  a  short  time.  Thus,  the  dilution  of  cow's  milk 
with  water  alone  yields  no  equivalent  at  all  of  woman's 
milk,  though  the  dilution  be  large  enough  to  reduce  the 
amount  of  casein  in  the  mixture  to  the  requisite  percen- 
tage of  one,  and  one  only,  in  a  hundred.  The  addition  of 
sugar  (loaf-sugar)  and  of  table-salt,  and  sometimes  alkali 
(bicarbonate  of  sodium  or  lime-water,  according  to  special 
circumstances),  is  the  least  that  can  be  insisted  upon.  Be- 
sides, the  cow's  milk  must  be  boiled  to  prevent  its  turning 
sour  too  rapidly,  and  this  process  may  be  repeated  to  ad- 
vantage several  times  in  the  course  of  the  day.  Instead  of 
water,  some  glutinous  substance  must  be  used  for  the  pur- 
pose of  diluting  cow's  milk.  As  its  casein  coagulates  in 
hard,  bulky  curds,  while  woman's  milk  coagulates  in  small 
and  soft  flakes,  some  substance  ought  to  be  selected  which 
keeps  its  casein  in  suspension  and  prevents  it  from  curdling 
in  firm  and  large  masses.  Such  substances  are  gum-arabic, 
gelatin,  and  the  farinacea.  Of  the  latter,  all  such  must  be 
avoided  which  contain  a  large  percentage  of  amylum.  The 
younger  the  baby,  the  less  is  it  in  a  fit  condition  to  digest 
starch ;  thus,  arrowroot,  rice,  and  potatoes  ought  to  be 
shunned.  The  very  best  of  all  farinacea  to  be  used  in 
diluting  cow's  milk  are  barley  and  oatmeal.  A  thin  de- 
coction of  either  contains  a  great  deal  of  both  nutritious 
and  glutinous  elements,  the  former  to  be  employed  under 
ordinary  circumstances,  the  latter  to  take  its  place  where 
there  is,  on  the  part  of  the  baby,  an  unusual  tendency  to 
constipation.     The  decoction  may  be  made  of  from  one 
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to  three  teaspoonfuls  of  either  in  a  pint  of  water;  boil 
with  a  little  salt,  and  stir,  from  twelve  to  twenty  minutes, 
and  strain  through  a  coarse  cloth.  It  ought  to  be  thin 
and  transparent.  Then  mix  with  cow's  milk  in  different 
proportions  according  to  the  age  of  the  baby.  Four  parts 
of  the  decoction,  quite  thin,  and  one  of  milk  (always  with 
loaf-sugar),  for  a  newborn,  equal  parts  for  an  infant  of 
six  months,  and  gradual  changes  between  these  two  periods, 
will  be  found  satisfactory.  Whenever  there  is  a  prevalence 
of  curd  in  the  passage  the  percentage  in  the  food  of  cow's 
milk  must  be  reduced,  and  now  and  then  such  medicinal 
correctives  resorted  to  as  will  improve  a  disturbed  diges- 
tion. Care  ought  to  be  taken  lest  for  the  newborn  or 
quite  young  the  preparations  of  barley  offered  for  sale 
contain  too  much  starch.  The  whiter  they  are,  the  more 
unfit  for  the  use  of  the  very  young,  for  the  centre  of  the 
grain  contains  the  white  and  soft  amylum  in  preference 
to  the  nitrogenous  substances  which  are  found  near  the 
husk.  Thus,  it  is  safest  to  grind,  on  one's  own  coffee- 
grinder,  the  whole  barley,  but  little  deprived  of  its  husk, 
and  thus  secure  the  most  nutritious  part  of  the  grain,  which 
is  thrown  out  by  the  manufacturer  of  the  ornamental  and 
tidy  packages  offered  for  sale.  But  very  few  cases  will 
ever  occur  in  which  the  mixtures  I  recommend  will  not  be 
tolerated.  In  a  few  of  then,  in  very  young  infants,  the 
composition  recommended  by  Meigs^"  has  proved  success- 
ful. It  consists  of  three  parts  of  a  solution  of  milk- 
sugar  (3xvijf  in  Oj  of  water),  two  parts  of  cream,  two  of 
lime-water,  and  one  part  of  milk.  For  each  feeding  he 
recommends  three  tablespoonfuls  of  the  sugar  solution, 
two  of  lime-water,  two  of  cream,  and  one  of  milk:  mix 
and  warm.  The  baby  may  take  all  of  it,  or  one-half,  or 
three-fourths. 

The  recommendations  given  above  are  based  on  a  long 
experience,  and  the  simplicity,  cheapness,  and  facility  of 
preparation  of  the  articles.  The  substitutes  offered  for 
sale  under  the  title  of  infant  foods  are  in  part  wortliless, 
all    of    them    expensive    when    compared    with    the    simple 

i»  In  Med.  News,  Nov.  28,  1882. 
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articles  recommended  by  me,  and  not  recognizable  as  to 
their  uniformity  and  compounds.  But  no  matter  how  ap- 
propriate my  mixture  may  be,  it  is  always  for  the  young 
infant  to  be  considered  as  a  makeshift.  It  is  to  be  used 
as  a  representative  of  mother's  milk  only  when  this  cannot 
be  had.  Therefore  it  is  better  to  alternate  with  breast- 
milk  when  this  is  secreted  in  but  an  insufficient  quantity. 
Some  good  breast-milk  is  better  than  none  at  all;  but  with 
this  proviso,  that  it  is  good.  There  are  some  milks  either 
too  watery  or  too  dense  and  white.  The  former  will  pro- 
duce diarrhoea,  the  latter  hard  and  dense  curd.  The  for- 
mer may  be  improved  by  feeding,  and  strengthening  an 
anaemic  and  overworked  mother;  the  latter,  by  giving  the 
baby,  before  each  nursing,  a  tablespoonful  of  a  mixture  of 
barley-water  and  lime-water,  or,  when  it  produces  consti- 
pation, lime-water  and  thoroughly  sweetened  oatmeal- 
water.  The  cases  in  which  breast-milk,  such  as  can  be  had, 
is  not  digested  by  the  infant  are  rare,  but  they  will  occur. 
In  them  the  proper  substitute  will  yield  a  better  result 
than  mother's  milk;  for  mother's  milk  will  not  always  be 
a  boon,  and  must  then  be  dispensed  with.  Particularly  is 
this  so  when  it  is  too  old.  Weaning  ought  to  take  place 
when  the  first  group  or  the  first  two  groups  of  teeth  have 
made  their  appearance.  After  that  time  mother's  milk  is 
no  longer  the  proper  food,  and  instead  of  preventing  in- 
digestion and  sickness  it  is  a  frequent  cause  of  them  and 
of  rachitis.  Instead  of  muscle,  it  will  then  give  fat,  and 
the  large  fontanels  and  big  head,  the  paleness  of  the  rotund 
cheeks,  the  flabbiness  of  the  soft  abdomen  and  thighs,  will 
tell  the  story  of  rachitic  disease  slowly  engendered  by  the 
persistent  employment  of  an  improper  article  of  food.  I 
cannot  insist  too  often  on  this,  that  rachitis  may  develop 
with  increasing  weight,  and  that  the  use  of  the  scales 
alone  is  no  means  of  ascertaining  the  healthy  condition  of 
a  baby.  As  much  harm,  therefore,  can  be  done  by  weaning 
too  late  as  by   so  doing  too   early  or   too   abruptly. 

At  that  early  age  we  treat  of  here,  digestive  disorders 
are  more  frequently  the  results  of  improper  diet  than  of  a 
primary  gastric  disturbance.  But  when  the  latter  is  once 
established   it   furnishes   its   own   indications.      A   frequent 
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occurrence,  together  with  a  general  gastric  catarrh,  is  the 
presence  of  fat  acids  in  the  stomach,  such  as  an  improper 
amount  of  lactic,  acetic,  butyric,  etc.,  acids.  Before  diges- 
tion can  be  anything  like  normal  they  must  be  neutralized. 
For  that  purpose  calcined  magnesia,  carbonate  and  bicar- 
bonate of  sodium,  prepared  chalk,  and  lime-water  have 
been  found  useful.  The  latter,  as  it  contains  but  a  trifle 
of  lime,  in  order  to  neutralize  must  be  given  in  larger 
doses  than  is  usually  done;  a  tablespoonful  contains  but 
a  quarter  of  a  grain  of  lime.  And  all  of  the  alkalies  must 
not  be  given  in  the  food  only,  but  also  between  meals. 
For  when  given  in  the  former  way  alone  it  neutralizes 
the  abnormal  and  injurious  acids,  together  with  the  normal 
digestive  secretion,  the  lactic  and  muriatic.  Not  infre- 
quently, when  the  infants  have  suifered  for  •  some  time, 
general  anaemia  will  set  in,  and  result  in  diminishing  the 
normal  secretions  of  the  mucous  membranes  (and  glands). 
In  those  cases  which  do  not  produce  their  own  gastric 
juice  in  sufficient  quantity  or  quality  pepsin  and  muriatic 
acid  may  be  given  to  advantage.  In  these  cases  the  plan 
suggested  by  me  is  particularly  favorable — viz.,  to  add  a 
fair  amount  of  chloride  of  sodium  (one-half  to  one  drachm 
daily)  to  the  infant's  food.  Also  that  of  I.  Rudisch,  re- 
ferred to  by  me  previously,-"  who  mixes  one  part  of 
dilute  muriatic  acid  with  two  hundred  and  fifty  of  water 
and  five  hundred  of  milk,  then  boil  (one-half  teaspoonful 
of  dil.  mur.  acid,  one  pint  of  water,  one  quart  of  milk). 
Again,  there  are  the  cases  in  which  wine  and  the  bitter 
tinctures,  which  are  known  to  increase  the  secretion  of  gas- 
tric juice,  render  valuable  service.  The  addition  of  bismuth 
to  any  of  the  proposed  plans  is  quite  welcome.  As  a  dis- 
infectant and  a  mild  cover  on  sore  and  eroded  mucous  mem- 
branes it  has  an  equally  good  effect. 

Under  the  head  of  roborants  we  subsume  such  substances, 
either  dietetic  or  remedial,  which  are  known  or  believed 
to  add  to  the  ingredients  of  the  organism  in  a  form  not 
requiring  a  great  deal  of  change.  Rachitic  infants  require 
them  at  an  early  period.     Meat-soups,  mainly  of  beef,  and 
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of  mutton  in  complications  with  diarrhoea,  ought  to  be  given 
at  once  when  the  diagnosis  of  rachitis  becomes  clear  or 
probable.  Any  mode  of  preparation  will  prove  beneficial; 
the  best  way,  however,  is  to  utilize  the  method  used  by 
Liebig  in  making  what  he  called  beef-tea.  A  quarter  of 
a  pound  of  beef  or  more,  tender  and  lean,  cut  up  finely, 
is  mixed  with  a  cup  or  a  tumbler  of  water  and  from  five 
to  seven  drops  of  dilute  muriatic  acid.  Allow  it  to  stand 
two  hours  and  macerate,  while  stirring  up  now  and  then. 
This  beef-tea  can  be  much  improved  upon  by  boiling  it  a 
few  minutes.  It  may  be  given  by  itself  or  mixed  with 
sweetened  and  salted  barley-water  or  the  usual  mess  of 
barley-water  and  milk  which  the  infant  has  been  taking 
before.  Older  infants,  particularly  those  suffering  from 
diarrhoea,  take  a  teaspoonful  of  raw  beef,  cut  very  fine, 
several  times  a  day.  It  ought  not  to  be  forgotten,  how- 
ever, that  the  danger  of  developing  taenia  medio-canellata 
from  eating  raw  beef  is  rather  great.  Peptonized  beef 
preparations  are  valuable  in  urgent  cases. 

Iron  must  not  be  given  during  any  attack  of  catarrhal 
or  inflammatory  fever.  The  carbonate  (cum  saccharo) 
combines  very  well  with  bismuth;  a  grain  three  times  a 
day,  or  less,  will  answer  well.  The  citrate  of  iron  and 
quinine  (a  few  grains  daily)  can  be  given  a  long  time  in 
succession.  The  syrup  of  the  iodide  of  iron  (three  times 
a  day  as  many  drops  as  the  baby  has  months  up  to  eight 
or  ten),  in  sweetened  water  or  in  sherry  or  malaga,  or  in 
cod-liver  oil,  acts  very  favorably  when  the  case  is,  as  so 
frequently,  complicated  with   glandular  swelling. 

Cod-liver  oil,  one-half  to  one  teaspoonful  or  more,  three 
times  a  day,  is  a  trusted  roborant  in  rachitis,  and  will  re- 
main so.  Animal  oils  are  so  much  more  homogeneous  to 
the  animal  mucous  membrane  than  vegetable  oil,  that  they 
have  but  little  of  the  purgative  effect  observed  when  the 
latter  are  given.  The  former  are  readily  absorbed,  and 
thus  permit  the  nitrogenous  ingesta  to  remain  in  store 
for  the  formation  of  new  tissue,  but  still  affect  the  intes- 
tinal canal  sufficiently  to  counteract  constipation.  As  the 
latter  is  an  early  symptom  in  a  peculiarly  dangerous  form 
of   rachitis,   cod-liver    oil   ought  to   be   given   in   time    (in 
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craniotabes).  Diarrhoea  is  but  seldom  produced  by  it;  if 
so,  the  addition  of  a  grain  or  two  of  bismuth  or  a  few 
doses  of  phosphate  of  lime  (one  to  four  grains  each)  daily, 
may  suffice  to  render  the  movements  more  normal.  There 
are  but  few  cases  which  will  not  tolerate  cod-liver  oil  at 
all.  The  pure  cod-liver  oil — no  mixtures,  no  emulsions — 
ought  to  be  given;  the  large  quantities  of  lime  added  to 
it  in  the  nostrums  of  the  wholesale  apothecaries  embarrass 
digestion  and  bring  on  distressing  cases  of  constipation. 
These  mixtures  have  been  prepared  and  are  eulogized  on 
the  plea  of  their  furnishing  to  the  bones  the  wanting 
phosphate  of  lime.  The  bones,  however,  as  we  have  seen 
before,  are  not  grateful  enough  to  accept  the  service  of- 
fered. But  only  a  certain  amount  of  phosphate  of  lime  is 
useful  in  rachitis  and  in  digestive  disturbances.  In  small 
doses  it  neutralizes  acids  like  other  alkalies ;  its  phosphoric 
acid  combines  with  sodium  very  easily,  and  gives  rise  to 
the  formation  of  glyco-phosphoric  acid,  which  is  of  very 
great  importance  in  the  digestive  qualities  of  the  upper 
portion   of  the  small  intestines. 

Plain  malt  extracts  will  be  well  tolerated  by  some  older 
children.  The  preparations  which  are  mixed  with  a  goodly 
part  of  the  pharmacopoeia  by  generous  manufacturers  are 
to  be  condemned. 

Craniotabes  requires  some,  special  care  in  regard  to  the 
head.  The  pillow  ought  to  be  soft,  but  not  hot;  no  feather 
pillow  is  permitted.  The  copious  perspiration  of  the  scalp 
requires  that  it  should  be  kept  cool,  the  perspiration  wiped 
off  frequently  to  avoid  its  condensing  into  water,  and  the 
flattening  side  of  the  head  may  be  imbedded  in  a  pillow 
with  corresponding  depression.  Copious  perspiration  in- 
dicates the  frequent  washing  with  vinegar  and  water 
(1:5-6).  The  muscular  debility  commands  great  caution. 
The  baby  must  not  be  carried  on  the  arm,  but  on  a  pillow 
which  supports  both  back  and  head,  or  in  a  little  carriage. 
No  sitting  must  be  allowed  until  the  back  will  no  longer 
bend  to  an  unusual  degree.  No  walking  must  be  en- 
couraged at  any  time.  The  patients  will  walk  when  their 
time  has  come.  The  bones  are  so  fragile  that  great  care 
is  needed   sometimes   not  to   fracture   or   to   infract  them 
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and  to  avoid  periosteal  pain  in  lifting.  The  skin  must  un- 
dergo some  training  by  gradually  accustoming  the  little 
patient  to  cool  water.  It  can  be  readily,  but  gradually, 
reduced  to  70°  for  a  bath  at  any  season.  The  addition 
of  rock-  or  table-salt  to  the  bath  is  a  welcome  stimulant. 
And  fresh  air  ought  to  be  granted  freely. 

Laryngismus  stridulus  shares  the  indications  for  treat- 
ment furnished  by  craniotabes.  The  general  treatment 
remains  the  same.  Prominent  symptoms  and  complications 
ought  to  be  treated  besides;  constipation  requires  the  more 
attention  the  more  convulsive  attacks  of  any  description 
may  arise  from  reflex  action.  The  general  nervous  ir- 
ritability may  be  relieved  by  bromide  of  potassium,  sodium, 
or  ammonium.  One  gramme  daily  (15  grains)  of  either, 
in  t^ree  doses,  is  well  tolerated  for  a  long  period.  When 
there  are  symptoms  of  an  imminent  convulsion,  or  to  soothe 
the  convulsibility  which  may  break  out  any  moment,  chloral 
hydrate,  eight  or  ten  grains  in  from  one  hour  to  four 
hours,  two  grains  in  a  dose,  will  be  convenient.  If  the 
stomach  refuses  or  is  to  be  spared,  from  four  to  eight 
grains  may  be  given  in  an  enema  of  warm  water.  A 
severe  attack  of  convulsions  ought  to  be  checked  with 
inhalations  of  chloroform.  When  a  warm  bath  is  to  be 
had,  care  should  be  taken  that  the  child  be  not  tossed 
about.  Hold  the  baby  in  a  small  sheet  or  a  large  napkin, 
and  immerge  it  thus  into  the  water,  raising  the  head  and 
cooling  it  with  cold  cloths  or  an  ice-bag.  Genuine  attacks 
of  laryngismus  with  well-developed  stages — the  first  para- 
lytic, the  second  spasmodic — give  but  little  time  for  any 
treatment.  The  proposition  to  apply  the  electrical  current 
is  well  meant,  but  the  attack  has  passed  by,  or  terminated 
fatally,  or  resulted  in  a  general  convulsion,  before  the 
apparatus  can  possibly  be  in  operation.  I  can  imagine, 
however,  that  a  Leyden  flash  kept  ready  might  be  used 
to  advantage  during  the  stage  of  apnoea  for  the  purpose  of 
bringing  on  inspiration.  Sprinkling  with  cold  water,  beat- 
ing with  a  wet  towel,  shaking  by  the  shoulders,  may  cer- 
tainly contribute  to  awake  respiratory  movements.  The 
advice  to  wait  quietly  until  the  attack  has  passed  by  is 
more  easily  given  than   carried  out.     Marshall  Hall's  dl- 
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rection  to  perform  tracheotomy  will,  I  hope,  soon  be  for- 
gotten. 

Nothing  is  more  gratefully  appreciated  by  the  little 
patients  than  air.  May  it  never  be  forgotten  that  night- 
air  is  better  than  foul  air,  and  that  furnace-air  means  air 
greatly  modified  by  injurious  additions.  More  than  twenty 
years  ago  I  was  in  occasional  attendance  upon  a  male 
baby — now  a  medical  man  of  some  promise — with  cranio- 
tabes  and  a  number  of  general  convulsions.  No  treatment 
would  remove,  or  even  relieve,  the  attacks,  until  without 
the  physician's  advice,  the  father  took  the  baby  into  the 
street  in  the  hardest  winter  weather.  After  the  first  long 
absence  from  his  furnace  the  baby  was  well  of  his  con- 
vulsions, and  the  physicians  profited  by  their  involuntary 
experience. 

In  the  same  way  that  salt-bathing  is  beneficial,  so  is 
sea-air.  A  summer  at  the  seaside  is  a  great  blessing  to 
rachitic  children.  Sea-baths  have  been  arranged  for  them 
in  France  (Berx-sur-mer),  in  Italy  (San  Ilario  di  Nervi, 
Viarreggio,  Livorno,  Volti,  Fano),  in  England  (Margate), 
in  Germany  (German  Sea,  by  Prof.  Beneke),  and  for  some 
little  time  past  in  the  neighborhood  of  our  own  large 
cities. 

Complications  command  great  attention  in  rachitis,  par- 
ticularly where  there  is  danger  from  the  affection  of  the 
nerve-centres,  for  the  slightest  irritation  in  some  distant 
part  of  the  body  may  give  rise  to  an  outbreak.  Thus, 
in  craniotabes  it  is  desirable  to  watch  even  the  gums.  Not 
sharing  the  etiological  superstition  which  attributes  so 
many  diseases  of  infancy  to  dentition,  I  still  know  that 
a  slight  irritation  of  the  gums  may  suffice  to  exhaust  the 
slim  resisting  power  of  the  infant.  If  there  be  local 
swelling  and  congestion  of  the  gums  over  a  growing  tooth, 
it  may  become  necessary,  or  at  least  advisable,  to  lance. 
An  otitis  which  under  ordinary  circumstances  would  give 
rise  to  no  symptoms  at  all  besides  some  inconvenience  or 
slight  pain  will  prove  the  source  of  great  danger  in  a 
rachitic  (craniotabic)  infant.  The  chronic  bronchial  catarrh 
and  frequent  broncho-pneumonia  of  such  patients  require 
early   attention,   for   they    and   the   neighboring  lymphatic 
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glands  stand  too  much  in  the  relation  of  a  vicious  circle 
of  cause   and  effect. 

Rachitic  constipation,  depending  on  incompetency  of 
the  intestinal  muscle,  must  not  be  treated  with  purgative 
medicines.  Now  and  then,  when  a  great  deal  of  abnor- 
mal acid  is  formed  in  the  stomach,  calcined  magnesia,  a 
grain  or  two  given  before  each  meal,  will  control  that  dis- 
order and  at  the  same  time  keep  the  bowels  open.  But, 
as  a  rule,  every  purgative  after  it  has  taken  effect  will 
leave  the  intestinal  muscular  layer  less  fitted  to  perform 
its  functions  than  before.  Its  place  may  be  taken  by  a 
daily  enema  of  tepid  water.  Further  indications  are — 
such  a  change  in  the  food  as  will  contribute  to  keep  the 
bowels  moist  and  slippery,  but  principally  such  a  modifi- 
cation of  food  and  such  medical  treatment  as  are  known 
to  prove  beneficial  when  all  the  symptoms  of  rachitis  are 
fully  developed.  When  the  cause  of  the  infant's  rachitis 
can  be  traced  back  to  the  mother  or  to  an  insufficient  qual- 
ity of  her  milk,  she  must  give  way  to  a  wet-nurse,  or  the 
nurse  must  be  changed  for  similar  reasons.  When  neither 
mother  nor  wet-nurse  prove  competent,  or  either  be  dan- 
gerous, artificial  food  will  take  their  place  to  advantage 
in  the  manner  I  have  stated  above.  Beef-soup  or  beef- 
peptone  is  to  be  added  to  the  baby's  food  daily.  Of  the 
two  best  farinacea,  barley-  and  oat-meal,  the  latter  is 
preferable  as  an  addition  to  cow's  milk,  because  of  its 
greatly  laxative  effect.  The  percentage  of  cow's  milk  in 
the  food  ought  to  be  more  carefully  watched  than  in  other 
conditions.  Pure  cow's  milk  or  cow's  milk  mixed  with  water 
only  is  borne  worse  in  no  other  condition.  Half  a  drachm 
or  more  of  table-salt  and  a  few  drachms  of  sugar  ought 
to  be  added  to  the  daily  mess.  The  general  indications  re- 
quire the  administration  of  iron,  which  has  no  constipating 
effect  in  this  ailment.  Particularly  is  that  the  case  with 
the  iodide  of  iron.  Cod-liver  oil,  in  three  half-teaspoon- 
ful  or  teaspoonful  doses  daily,  acts  very  satisfactorily 
both  for  its  general  rachitic  and  for  its  local  effect  on  the 
mucous  membranes.  Now  and  then  massage,  repeated  many 
times  a  day  a  few  minutes  each  time,  practised  with  the 
palm  of  the  hand  only,  or   gentle   friction,  with  the   dry 
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or  oiled  hand^  of  the  abdominal  surface,  will  prove  ef- 
fective in  bringing  about  peristalsis  and  strengthening 
the  intestinal  muscle.  An  obstinate  case  may  also  re- 
quire two  daily  doses  of  one  one-hundred-and-fiftieth  or 
one  one-hundred-and-twentieth  of  a  grain  of  strychnia  for 
the  same  purpose,  or  such  other  improvements  on  the  above 
detailed  plan  as  the  judgment  of  the  attending  physician 
may  direct.  At  all  events,  the  diagnosis  of  any  case,  and 
the  appreciation  of  the  cause  of  any  ailment,  are,  to  a  well- 
balanced  and  educated  mind,  of  infinitely  greater  value 
than  any  number  of  specified  rules  and  prescriptions.'' 
It  is  not  impossible  that  phosphorus,  in  substance,  not 
in  any  of  its  compounds,  may  prove  of  great  utility  in 
the  treatment  of  rachitis.  Minimal  doses  of  phosphorus 
render  the  newly-formed  tissue  at  the  points  of  apposition 
of  the  bones  more  compact  in  a  very  brief  time.  The 
new  formation  of  blood-vessels  in  the  osteogenous  tissue 
gets  retarded  by  it.  Larger  doses  of  phosphorus,  however, 
increase  vascularization,  and  osseous  tissue  is  either  less 
rapidly  formed  or  even  softened.  When  the  doses  are 
still  larger,  vascularization  and  softening  may  arise  to 
such  a  point  as  to  separate  the  epiphysis  from  the  dia- 
physis.  Thus  the  administration  of  the  drug  results  in 
an  irritation  which,  according  to  the  doses  employed,  may 
give  rise  either  to  normal  condensation  or  to  inflammatory 
disintegration.  This  experience  arrived  at  by  Wegner  in 
a  great  many  experiments  made  on  animals,  Kassowitz  has 
confirmed.  For  its  therapeutic  effect  he  tried  phosphorus 
in  560  cases  of  rachitis.  Employing  doses  of  one-half 
milligramme  (one  one-hundred-and-twentieth  of  a  grain) 
several  times  daily  (less  will  suffice),  he  soon  fdVmd  the 
skull  to  become  harder,  the  fontanel  smaller,  the  softening 
of  the  bones  of  the  thorax  and  extremities  to  disappear, 
and  all  the  other  symptoms  of  rachitis  to  improve.  This 
result  was  obtained  though  no  particular  change  in  the 
feeding  of  the  patients  was  resorted  to.  To  what  extent 
this  experience  will  be  verified  by  others  we  shall  soon 
learn.      My   own   is   already   sufficiently   extensive   to   base 
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upon  it  a  strong  recommendation  of  the  plan  of  treatment 
I  have  detailed.  My  therapeutical  results  in  other  dis- 
eases of  the  bones  also  encourage  me  to  believe  that  phos- 
phorus will  accomplish  much  in  the  treatment  of  rachitis. 
Ever  since  Wegner's  publications — viz.,  these  thirteen  or 
fourteen  years — I  have  utilized  phosphorus  in  cases  of 
chronic  and  subacute  inflammations  of  the  bones,  mainly 
of  the  vertebral  column  and  the  ankle-joint  and  tarsus. 
After  having  taught  the  method  for  many  years,  in  my 
clinic  and  otherwise,  I  made  a  brief  communication  on 
the  subject  to  the  Medical  Society  of  the  State  of  New 
York.^^  Since  that  time,  again,  I  have  followed  the  same 
plan  in  many  cases  of  the  same  description,  and  feel  sure 
that  the  prognosis  in  this  serious  class  of  bone  diseases  has 
become  more  favorable  and  recovery  speedier.  Infants  of 
a  year  or  more  were  given  a  dose  of  one-eighti(rth  or  one 
one-hundredth  of  a  grain  of  phosphorus  daily.  One  grain, 
dissolved  in  an  ounce  of  oil  or  cod-liver  oil,  is  a  convenient 
mixture,  four  to  six  drops  of  which  may  be  administered 
daily  in  two  or  three  doses. 

From  what  I  have  seen  of  phosphorus  in  bone  disease, 
and  what  is  thus  far  known  by  experience  in  rachitis,  it 
appears  to  me  that  it  will  be  of  decided  advantage  in 
that  form  of  acute  rachitis  which  is  apt  to  destroy  rapidly 
with  the  symptoms  of  acute  epiphysitis,  rapid  pulse,  diar- 
rhoea, rapid  diminution  of  strength,  and  scorbutic  gum.  In 
the  few  cases  I  have  seen  these  last  years  it  appeared  to 
me  to  act  satisfactorily,  together  with  immobilization  of 
the  whole  body. 

Rachitic  curvatures  are  very  apt  to  become  less  marked 
while  growth  is  increasing  and  the  limbs  extending.  But 
many  of  them  are  so  marked  that  they  remain  for  life. 
Many  of  these  might  have  been  benefited  by  timely  ortho- 
paedic interference.  That  the  application  of  Sayre's 
jacket  is  indicated  in  every  form  and  stage  of  spondylitis, 
though  it  be  not  equally  valuable  in  all  forms,  goes  with- 
out saying;  and  that  infractions  ought  to  be  straightened 
and  supported  by  splints  when  observed  and  when  prac- 
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ticable,  is  self-evident.  But,  as  a  rule,  while  the  chronic 
rachitic  process  is  developing  in  the  long  bones  the  use  of 
mechanical  apparatuses  is  of  doubtful  merit;  they  ought 
not  to  be  resorted  to  before  the  healing  has  at  least  com^ 
menced.  Nor  is  it  advisable  to  postpone  mechanical  inter- 
ference so  long  that  eburnation  of  the  bones  has  time  to 
take  place.  Surgical  operations  for  the  purpose  of  remov- 
ing the  curvature  are  of  different  nature  according  to  the 
different  types  to  be  treated.  Mere  straightening  of  the 
curvatures  is  indicated,  and  successful  with  children  un- 
der two  years.  Osteoklasy- — that  is,  fracturing  of  the 
curvature  while  the  periosteum  is  left  intact — is  success- 
ful in  children  of  three  (or  four,  according  to  Volkmann) 
years.  The  fracture  does  not  injure  the  periosteum,  and 
is  always  transverse.  In  later  years  osteotomy  has  proved 
successful  to  an  almost  unexpected  degree,  and  is  one  of 
the  happiest  achievements  of  modern  surgery. 

Partly  as  a  preventive,  partly  as  a  curative  measure, 
Gamba  of  Turin  and  Pini  of  Milan  point  to  well-directed 
gymnastics  as  a  requisite  in  the  treatment  of  rachitis. 
For  older  children  they  have  established  schools  in  which 
systematic  exercises  are  brought  to  bear  on  chronic  de- 
formities. 
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HEART  AND  BLOOD  VESSELS  IN  THE  YOUNG 

The  blood  of  the  advanced  fetus  and  the  newborn  is 
more  concentrated  than  that  of  the  mother.  It  contains 
mainly  more  hemoglobin;  therefore,  according  to  the  sim- 
ple rules  of  osmosis,  a  surplus  will  pass  from  the  maternal 
vessels  of  the  placenta  to  the  fetal.  These,  when  enter- 
ing the  fetus,  will  leave  some  of  the  blood  introduced  and 
required  for  the  development  of  the  fetus  in  its  tissues. 
Thus  it  is  certain  that  the  two  umbilical  arteries  cannot 
export  so  much  blood  as  the  single  vein  imports. 

The  hemoglobuliji  of  the  blood  contained  in  the  umbil- 
ical artery  amounts  to  22.2  per  cent,  of  the  whole  quan- 
tity of  solid  constituents,  while  in  the  venous  blood  of  the 
mother  it  is  but  13.99  per  cent.  The  first  to  prove  this 
high  percentage  was  Denis,  who  found  in  1830  the  cor- 
rect proportions  by  determining  the  quantity  of  iron  con- 
tained in  the  blood. 

No  less  is  the  blood  of  the  newborn  different  from  thai 
of  the  adult  and  even  the  infant.  Poggiale  studied  hemO' 
globulin  in  the  newborn  and  the  full-grown  dog,  and  found 
16.5  in  the  solid  constituents  of  the  blood  of  the  former 
compared  with  12.6  per  cent,  in  that  of  the  latter.  Wiske- 
man's  results  are  similar.  It  is  only  in  advancing  age  that 
the  hemoglobin,  which  rapidly  diminished  in  infancy,  be- 
gins to  increase  again,  but  it  does  so  slowly.  In  calves 
and  oxen  the  proportion  is  11.13  :  13.21  per  cent.  Denis 
found  it  diminishing  until  the  age  of  six  months,  and  in- 
creasing slowly  up  to  the  thirtieth  year.  Leichtenstern 
found  the  following  proportions:  If  the  blood  of  the  new- 
born contain  hemoglobulin  100,  that  of  a  child  of  from 
six  months  to  five  years  contains  55;  of  from  five  to  fif- 
teen years,  58 ;  between  the  ages  of  fifteen  to  twenty-five, 
64 ;  from  twenty-five  to  forty-five,  72 ;  from  forty-five  to 
sixty,  63.     (Subotin  also  found  less  in  young  animals  than 
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in  old  ones ;  also  less  when  the  amount  of  nitrogenous 
food  was  diminished.)  The  percentage  of  hemoglobin 
decreases  mostly  in  the  very  first  two  weeks.  It  is  low- 
est at  the  age  of  from  six  months  to  six  years;  after  that 
time  a  slow  increase  is  taking  place.  But  even  in  the  very 
vigor  of  life,  in  the  third  and  fourth  decades,  the  percent- 
age of  hemoglobulin  is  smaller  than  in  the  newborn. 

There  are  some  more  differences,  depending  on  age,  in 
the  composition  of  the  blood,  more  or  less  essential.  The 
fetal  blood  and  that  of  the  newborn  contain  but  little 
fibrin,  but  vigorous  respiration  works  great  changes  in 
that  respect.  Nasse  found  the  blood  of  young  animals  to 
coagulate  but  slowly.  How  this  is  in  the  infant  cannot 
be  determined  until  more  and  better  observations  will  have 
been  made.  It  has  struck  me,  however,  in  many  instances 
of  cerebral  apoplexy  of  the  newborn  that  the  time  for 
coagulation  of  the  blood  must  be  longer*than  in  the  adult; 
for  the  hemorrhages  are  apt  to  be  most  ^extensive  in  the 
infant.  In  the  sanguineous  tumor,  kephalhematoma,  of  the 
newborn,  the  blood  remains  liquid  in  the  sac  for  many  days, 
and  not  uncommonly  will,  in  apoplexy,  spread  all  over  the 
hemispheres,  have  plenty  of  time  to  perforate  and  pene- 
trate the  pia  in  all  directions,  destroy  most  of  the  cere- 
bral tissue,  and  flow  down  the  spinal  cavity.  These  oc- 
currences are  so  frequent  in  the  infant,  and  so  rare  in  the 
apoplectic  adult,  that  they  can  hardly  be  explained  except 
through  the  insufficient  coagulability  of  the  fetal  and  in- 
fant blood. 

There  are  less  salts  in  the  blood  of  the  young,  and, 
according  to  Moleschott,  more  leucocytes.  Its  specific 
gravity  in  the  young  is  1045-1049;  in  the  adult,  1055.  At 
the  same  time  it  is  important  to  recollect  that  the  total 
amount  of  the  blood  contained  in  the  newborn  is  smaller 
in  proportion  than  in  the  adult,  the  relation  of  its  weight 
to  the  total  weight  of  the  body  being  in  the  former  1 :19-5; 
in  the  latter,  1 :13. 

The  results,  in  brief,  of  the  above  statements  are  as 
follows:  The  young  infant  (and  child)  has  less  blood  in 
proportion  to  its  entire  weight;  this  blood  has  less  fibrin, 
less    salts,   less   hemoglobulin    (except   the   newborn),   less 
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soluble  albumen,  less  specific  gravity,  and  more  white  blood 
corpuscles  than  the  blood  of  advanced  age.  While  these 
facts  may  require  a  few  considerations  later  on,  a  single 
remark  may  be  bestowed  on  one  of  the  results  of  an  un- 
due amount  of  blood  in  the  circulation  of  the  newborn. 

Weber  and  Hewitt  look  for  the  explanation  of  many 
cases  of  icterus  in  the  newborn  in  the  condition  of  the 
hepatic  circulation.  When  the  lungs  are  in  a  more  or  less 
atelectatic  condition,  the  liver  is  in  a  state  of  passive  con- 
gestion. Then  the  dilated  vessels  compress  the  biliary 
ducts.  The  same  result,  that  is,  jaundice  in  the  newborn, 
is  accomplished  by  an  overdue  amount  of  blood  in  the 
general  circulation.  When  the  mass  of  blood  circulating  in 
the  newborn  has  been  increased  by  pressing  out  the  pla- 
centa, and  applying  the  ligature  late,  jaundice  will  follow. 

The  function  of  the  heart  begins  in  the  third  week  after 
conception.  Its  beats  are  very  irregular  at  first,  become 
soon  regular,  but  remain  very  frequent  until  birth.  As 
late  as  1822,  a  surgeon  of  Geneva,  Switzerland,  Mayor, 
utilized  the  knowledge  previously  obtained,  of  the  exist- 
ence and  audibility  of  fetal  heart  beats  for  a  practical 
purpose.  Until  that  year  no  obstetrician  knew  whether  the 
fetus  during  parturition  was  still  alive  or  already  dead, 
and  the  indications  for  accelerating  delivery  because  of 
danger  to  the  fetal  life  did  not  exist.  At  a  later  period, 
it  was  Frankenhauser  who  tried  to  predict  the  sex  of  the 
infant  by  counting  the  number  of  the  fetal  heart  beats 
before  birth,  or  rather  before  labor  pain  had  commenced. 
He  believed  to  have  found  that  a  fetal  pulse,  when  nearer 
124  than  144  in  a  minute,  belonged  to  a  male  child,  and 
vice  versa.  I  fully  believe  he  was  not  so  often  mistaken 
as  his  successors  assumed.  In  a  great  many  cases  his  ex- 
perience holds  good,  but  the  examination  must  be  made 
before  labor  sets  in,  and  in  an  afebrile  condition  of  the 
mother.  I  know  that  when  I  still  attended  a  great  many 
obstetrical  cases,  many  years  ago,  I  was  seldom  mistaken 
in  the  prediction,  based  on  Frankenhauser's  principle,  of 
the  sex  of  the  child,  provided  I  did  not  make  my  exami- 
nation when  the  pulse  was  disturbed  by  causes  due  to 
changes  in  either  the  fetus  or  mother. 
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The  absolute  weight  of  the  heart,  at  different  ages,  has 
been  studied  by  many  observers,  mostly  by  Boyd,  who  pub- 
lished his  investigations  in  1861.  They  refer  to  1,007 
males  and  1,038  females  in  Marylebone  Infirmary,  and 
295  males  and  233  females  in  the  Insane  Asylum  of 
Somerset,  and  extend  over  the  nine  years  from  1839 
to  1847. 

The  weights  of  the  heart  are,  mostly,  according  to  Boyd: 


In  the  newborn 

I. 

20.6  grammes 

1^   years. 

44.5 

3 

60.2 

H        " 

72.8 

loi 

.      122.6 

17 

233.7 

24.5       " 

270.6 

35 

302.9 

41-50    " 

303.0 

51-60    " 

316.6 

61-70    " 

331.8 

71-80    " 

320.8 

81 

303.5 

Thus  the  proportion  of  the  weight  of  the  heart  to  that 
of  the  body  exhibits  no  extraordinary  differences  in  the 
several  ages;  and  the  mechanical  labor  required  to  supply 
the  body,  or  any  part  of  it,  with  blood  is  therefore  about 
the  same  in  the  young  or  old.  Still  there  are  differences. 
The  yearly  increase  of  the  weight  of  the  heart  is  largest 
in  the  first  few  years  during  the  most  intense  growth,  a 
little  less  about  the  fourth  and  fifth  years,  and  again 
larger  about  the  period  of  puberty.  After  this  time  the 
annual  increase  becomes  smaller,  still  it  continues  until 
the  time  of  senility.  The  absolute  weight  increases  until 
the  seventieth  or  eightieth  years,  after  which  it  decreases 
a  little,  always  provided  that  the  atheromatous  changes  in 
the  arteries,  which  occur  more  or  less  normally  about  and 
after  the  fortieth  years,  are  not  of  such  an  importance 
as  to  result  in  hypertrophy  of  the  heart. 

Though  the  limited  time  at  my  disposal  cannot  permit 
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me  to  refer  extensively  to  the  literature  of  the  subject,  my 
account  would  be  quite  incomplete  if  I  did  not  allude  to 
at  least  a  single  book  which,  by  its  immense  material  and 
careful  sifting,  has  vastly  added  to  our  knowledge.  I 
speak  of  W.  Miiller's  treatise  on  "  The  Proportions  of  the 
Volume  of  the  Human  Heart,"  1883.  From  the  large 
amount  of  information  contained  on  its  220  pages,  I  give 
a  few  points   full  of  suggestions. 

The  absolute  and  proportionate  weight  of  the  heart  of 
the  embryo  is  very  great.  As  soon  as  the  extensive  cir- 
culation of  the  allantois  ceases,  the  heart  of  the  embryo 
increases  rapidly.  It  has  not  only  to  supply  the  growth 
of  the  body  to  which  it  belongs,  but  also  the  cord  and 
placenta.  Thus  the '  increase  in  weight  of  the  heart  is 
mairjly  perceptible  in  the  first  half  of  embryonic  life  with- 
out any  difference  as  to  sex.  The  latter  does  not  show 
its  influence  before  the  completion  of  the  fifth  year. 
Though,  however,  the  increase  of  the  heart  is  mainly  no- 
ticeable in  the  earlier  months  of  embryonic  existence,  it  is 
quite  marked  in  the  later  period  also,  for  it  is  at  this 
time  that  the  permanent  organs  of  the  body  come  in  with 
their  claims  on  circulation  and  nutrition.  Thus  the  pro- 
portion of  the  heart  to  the  rest  of  the  body  is  largest 
about  the  time  of  birth,  remains  stationary  for  a  little 
while,  and  takes  a  new  start  about  the  end  of  the  second 
or  during  the  third  month  with  the  greater  extent  of  the 
surface  of  the  infant  body.  The  increase  in  weight  is 
mainly  confined  to  the  ventricles,  for  the  auricles  lose  in 
proportion  to  the  ventricles  up  to  the  period  of  completed 
development  of  the  adolescent.  At  that  time  the  auricles 
begin  to  increase  noticeabh'.  Still,  though  the  relative 
weight  may  diminish,  their  absolute  weight  is  growing  con- 
stantly during  life.  In  the  embryo  it  is  the  muscular  mass 
of  the  right  auricle  which  predominates  over  the  left. 
From  the  beginning  of  the  second  month  after  birth,  and 
during  the  whole  of  the  first  year,  the  right  and  left  auri- 
cles are  equal.  After  that  time  the  right  auricle  continues 
to  outrank  the  left,  so  that  during  and  after  puberty  its 
weight  is  larger  by  5.5  per  cent.  The  right  ventricle  is 
extremely    active    during    its    embryonic    development,    be- 
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cause  of  the  existence  of  the  placentar  circulation,  the  ac- 
cumulation of  large  quantities  of  blood,  and  the  patency 
of  the  foramen  ovale  through  which  large  amounts  of  blood 
are  repelled  into  the  right  heart.  The  equality  of  both 
auricles  during  infant  life  is  due  to  the  absence  of  great 
muscular  exertions,  and  the  renewed  increase  of  the  right 
auricle  during  later  life  to  the  effect  of  muscular  action 
on  the  distribution  of  the  blood. 

The  proportion  of  the  size  and  weight  of  the  heart  to 
the  body  at  large  is  about  the  same  in  the  later  months  of 
the  fetus  and  the  earlier  of  the  infant.  But  the  relations 
of  the  right  and  left  ventricles  to  each  other  become 
greatly  altered  immediately  after  birth.  This  change  is 
very  marked  during  the  first  two  weeks.  Its  cause  is  evi- 
dent. It  is  true  the  heart  is  relieved  in  the  moment  of 
birth  of  its  placentar  circulation,  and  by  the  large  amount 
of  blood  aspirated  by  the  lungs  which  begin  their  life-long 
work;  but  this  relief — which  remains  permanent  for  the 
right  ventricle — is  outbalanced  for  the  left  ventricle  by 
the  organs  of  the  body,  whose  claims  on  the  action  of  the 
heart  are  either  increased — thus  intestines  and  the  large 
glands;,  also  the  kidneys  and  nervous  system — or  entirely 
new,  like  the  skin  with  its  new  function  of  radiation,  and 
the  respiratory  organs  with  their  rhythmical  motion.  The 
effect  on  the  function  of  the  left  ventricle,  and  its  increase 
in  size,  becomes  particularly  great  when  the  involution  of 
the  ductus  arteriosus  Botalli  has  become  perfect  after  the 
first  month.  The  relation  between  the  right  ventricle  and 
the  left  becomes  permanent  about  the  time  of  erect  walk- 
ing. At  that  time,  and  later,  and  without  difference  as  to 
sex,  the  proportions  of  the  former  to  the  latter  is  as  507  to 
1,000;  that  means  the  right  ventricle  has  half  the  weight 
of  the  left. 

What  I  said  of  the  predominance  of  the  right  heart  over 
the  left  during  fetal  life,  a  predominance  which  is  the 
result  of  the  right  heart  being  the  principal  motor  in  fetal 
circulation,  gives  the  simple  clue  to  the  fact  that  its  physi- 
ological action  is  liable  to  become  pathological.  The  large 
majority  of  fetal  diseases  of  the  heart  are  met  with  in  the 
right   auricle   and   ventricle.      It   is   only   after   birth,   and 
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mainly  in  advancing  years,  when  the  physiological  pre- 
dominance of  the  left  heart  has  become  established  that 
in  it  cardiac  disorders  are   almost  exclusively   found. 

The  normal  proportion  of  the  weight  of  the  right  and 
left  heart — 507:1,000 — is  disturbed  by  such  morbid  con- 
ditions only  which  terminate  in  unilateral  or  bilateral  hy- 
pertrophy. This  is  by  no  means  rare  in  children;  for 
acute  endocarditis  and  acquired  valvular  diseases  are  with 
them  quite  frequent.  If,  in  your  experience,  it  has  struck 
you  that  they  are  often  encountered  about  the  fifth  year, 
I  beg  you  will  remember  that  this  is  exactly  the  time  in 
which  the  growth  of  the  child's  heart  has  become  tem- 
porarily less,  and  the  disproportion  between  its  size  and 
the  claims  to  be  satisfied — that  is,  the  necessities  of  cir- 
culation and  nutrition — are  quite  as  urgent  as  before. 

However,  the  temptation  to  make  the  diagnosis  of  car- 
diac hypertrophy  is  still  greater  than  its  actual  occurrence; 
for  the  heart's  dullness  is  liable  to  be  extensive  under 
normal   circumstances. 

In  twelve  healthy  children  of  from  three  to  eight  years, 
Gerhardt  found  the  cardiac  dullness  almost  as  large  as  in 
adults ;  that  is,  longitudinally,  along  the  margin  of  the  ster- 
num, 4^  centimetres ;  transversely,  5  centimetres.  Dullness 
commenced  about  the  third  or  fourth  rib,  its  height 
equalled  half  the  length  of  the  sternum;  the  impulse  was 
often  found  beyond  the  mamillary  line,  and  not  infre- 
quently in  the  fourth  intercostal  space,  for  the  diaphragm 
stands  higher  in  children  than  in  adults.  Thus  the  abso- 
lute cardiac  dullness  is  proportionately  larger  and  higher, 
the  reverse  of  what  is  found  in  old  age.  This  is  most 
perceptible  about  the  sternum.  Along  its  right  margin 
the  cardiac  dullness  is  very  much  more  marked  in  children 
than  in  adults.  Its  location  is  changed  by  turning  the 
child  on  its  side,  but  not  by  its  sitting  up  or  lying  down. 
It  is  particularly  the  inferior  margin  of  the  dullness  which 
is  not  altered  by  changes  of  posture. 

Abnormal  shapes  of  the  thorax  are  frequent  causes  of 
increased  dullness.  As  soon  as  the  shape  of  the  chest 
ceases  to  be  elliptical,  and  becomes  quadrangular  or  trian- 
gular  in   consequence   of   previous   pleuritic   adhesions   or 
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rachitic  deformity,  the  heart  touches  a  level  surface  in- 
stead of  an  arch,  its  dullness  is  apt  to  give  the  impression 
of  enlargement,  and  its  more  distinct  impulse  that  of  hy- 
pertrophy. 

Diminution  or  complete  absence  of  cardiac  dullness  in 
its  normal  location  is  found  in  different  conditions:  when 
the  heart  is  congenitally  situated  in  the  right  half  of  the 
chest;  when  there  is,  on  the  left  side,  pneumothorax  with 
enlargement  of  thoracic  cavity  and  changes  in  the  location 
of  neighboring  organs;  in  emphysema;  in  pneumo-pericar- 
dium. 

Though  I  am  not  permitted,  in  the  limited  time  at  my 
disposal,  to  lose  myself  in  the  consideration  of  pathological 
subjects,  I  still  believe  that  the  allusion  to  a  few  anatom- 
ical differences  in  the  heart  of  early  infancy  and  more  ad- 
vanced age  has  been  found  acceptable.  Such  differences 
are,  however,  not  confined  to  the  heart;  the  blood  vessels 
share  in  the  peculiarities  which  render  the  study  of  the 
fetus,  infant  and  child  so  interesting.  It  is  in  the  obser- 
vation of  gradual  development,  and  the  kaleidoscopic 
changes  of  lively  growth,  wherein  lies  the  greatest  fasci- 
nation. 

Quite  an  abnormal  position  is  reserved  by  nature  to  the 
blood  vessels  connecting  the  mother  and  fetus  in  the  umbil- 
ical cord.  They  are  two  arteries  and  one  vein.  The  for- 
mer are  the  continuations  of  the  two  hypergastric  arteries 
which  ascend — along  the  urinary  bladder — to  the  anterior 
abdominal  wall,  in  the  loose  connective  tissue  of  which 
they  finally  reach  the  umbilical  ring.  The  vein  originates 
in  the  placenta,  runs  within  the  cord  in  spiral  convolutions, 
passes  the  umbilical  ring,  attaches  itself  to  the  loose  con- 
nective tissue  of  the  anterior  aspect  of  the  ligamentum  sus- 
pensorium,  and  thus  reaches  the  hepatic  region.  Its  two 
ramifications  are,  firstly,  a  branch  which  joins  the  portal 
vein  and  enters  the  liver,  and,  secondly,  the  ductus  Arantii, 
which  empties  into  the  vena  cava  inferior. 

The  anatomical  structure  of  these  three  blood  vessels  dif- 
fers from  that  of  all  the  rest  of  either  arteries  or  veins. 
The  umbilical  arteries  are  thick  and  strong,  both  inside 
and  outside  the  abdominal  cavity ;  particularly  so  in  the 
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proximity  of  the  umbilicus.  Inside  the  abdominal  cavity 
they  are  more  compact,  and  of  a  yellowish  red  color,  out- 
side softer  and  paler.  Their  muscular  layers  are  mostly 
circular,  some  longitudinal.  Where  the  latter  are  found 
they  are  external  to  the  former.  The  muscle  extends  to 
the  adventitia ;  its  largest  size  it  attains  near  the  umbilicus, 
inside  the  abdominal  cavity.  In  the  cord  the  muscular 
layer  of  the  arteries  is  very  massive  between  adventitia  and 
endothelia.  There  is  no  elastic  membrane  and  no  intima. 
Some  elastic  tissue  is  found  near  the  umbilicus,  it  grad- 
ually increases  in  the  abdominal  cavity;  but  the  intima  is 
not  developed  in  the  arteries  until  they  are  in  close  prox- 
imity to  the  iliac.  Thus,  by  the  massive  and  powerful  de- 
velopment of  the  muscular  layer,  it  is  explained  why  there 
are'^so  few  hemorrhages  though  no  ligature  have  been 
applied  to  the  cord. 

There  are  some  other  peculiarities  about  the  umbilical 
arteries,  viz. :  straight,  oblique,  or  irregular  prominences, 
which  cannot  be  made  to  disappear  by  stretching,  and  con- 
tain what  little  elastic  tissue  is  met  with  in  this  neighbor- 
hood. There  are  also  dilatations  of  the  lumen,  which  de- 
pend upon  differences  in  the  thickness  of  the  walls,  and 
longitudinal  grooves  resulting  from  occasional  local  dimi- 
nution of  the  amount  of  muscular  tissue.  Valves  there  are 
none.  These  dilatations  and  grooves,  however,  have  noth- 
ing to  do  with  the  contraction  of  the  arteries,  for  after 
death  they  remain  intact  and  are  replete  with  blood.  That 
contraction  is  the  result  of  the  rigor  mortis  of  the  muscular 
layer  and  the  reflex  action  produced  by  the  influence  of 
the  cooler  temperature  surrounding  the  newborn.  Beside.? 
these  normal  peculiarities,  anomalies  are  also  noticed. 
Three  cases  of  inequal  development  of  the  umbilical  ar- 
teries have  been  reported  by  Hausmann.  In  one  of  them 
one  of  the  arteries  was  narrow  and  terminated  inside  the 
pelvis,  behind  the  urinary  bladder;  but  the  other,  with  its 
hypogastric  artery,  and  even  the  common  iliac,  were  con- 
siderably dilated. 

The  umbilical  vein  diff"ers  from  the  arteries  very  much 
less  than  is  usual  with  veins  and  arteries  in  any  other  parts 
of  the  body.     The  muscular  layer  is  very  large  and  strong 
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in  the  vein.  There  is  710  intima.  None  of  the  three  ves- 
sels emits  branches;  there  are  no  vasa  vasorum  and  no 
nerves  in  their  walls. 

To  this  marked  simplicity  of  the  vessels  there  is  but  one 
exception,  viz.,  in  the  neighborhood  of  and  round  the  navel. 
Some  arterial  vessels  starting  from  the  anterior  abdominal 
wall,  bladder,  and  liver,  form  a  circular  anastomosis,  known 
by  the  name  of  circulus  arteriosus  umbilicalis.  It  is  lo- 
cated in  the  subperitoneal  connective  tissue  and  distributed 
over  the  adventitia  of  the  intra-abdominal  portion  of  the 
umbilical  arteries.  Other  branches  penetrate  the  ring  and 
linea  alba,  send  their  capillaries  to  the  subcutaneous  con- 
nective tissue  of  the  umbilicus,  and  form  a  fine  vascular 
circle  round  the  umbilicus  as  far  as  the  starting  point  of 
the  amnion. *^ 

It  is  not  surprising  that  blood  vessels  which  have  but 
temporary  functions  ending  with  the  termination  of  intra- 
uterine life  should  exhibit  a  structure  as  different  from 
that  of  the  rest  of  the  blood  vessels  as  their  functions  are 
unique.  But  the  facts  are  not  more  interesting  than  those 
connected  with  the  structure  and  functions  of  infantile 
vessels  when  compared  with  those  of  adults. 

E.  Hofmann  ^  discovered  the  peculiar  fact  that  the  ar- 
terial pressure  is  very  small  in  the  newborn  animal.  It  is 
but  90  mm.  in  the  newborn  dog,  and  cannot  be  raised  to 
more  than  I60  mm.  by  suffocation.  In  the  grown  dog  it 
amounts  to  I6O  or  180  under  ordinary  circumstances. 
Even  as  large  arteries  as  the  carotid,  when  cut,  do  not 
spurt  as  in  the  adult.  This  is  another  reason  why  cords 
not  ligated  will  often  not  bleed,  with  the  exception  of  those 
cases  in  which  the  arterial  pressure  is  increased  by  a  mod- 
erate degree  of  asphyxia,  or  the  lungs  are  not  inflated  in 
consequence  of  incomplete  development  of  the  muscular 
strength  in  the  prematurely  born   fetus. 

According  to  a  number  of  actual  observations  made  by 
R.  Thoma,  the  post-fetal  growth  is  relatively  smallest  in 

1  A.  Jacobi,  in  Gerhardt's  Handb.  d.  Kinderk.,  2d  ed,,  I.  2,  p. 
21,   1882.     Strawinsky,   the   same,   I.   1,   p,   298. 

2  0esterr.  Jahrb,  f.  Pad,,  1877,  p.  189. 

196 


HEART  AND  BLOOD  VESSELS  IN  THE  YOUNG 

the  common  carotid,  and  largest  in  the  renal  and  femoral 
arteries.  Between  these  two  extremes  there  are  found  the 
subclavian,  aorta,  and  pulmonary  arteries.  These  are  dif- 
ferences which  correspond  with  the  differences  in  the 
growth  of  the  several  parts  of  the  body  supplied  by  those 
blood  vessels.  In  regard  to  the  renal  artery  and  the  kid- 
ney, it  has  been  found  that  the  transverse  section  of  the 
former  grows  more  rapidly  than  the  volume  and  weight 
of  the  latter.  Thus  it  ought  to  be  expected  that  congestive 
and  inflammatory  processes  in  the  renal  tissue  were  almost 
predestined  by  this  disproportion  between  the  size  of  the 
artery  and  the  condition  of  the  tissue.  Moreover,  the  re- 
sistance to  the  arterial  current  offered  by  the  kidney  sub- 
stance depends  also  upon  the  readiness  with  which  the 
cur^nt  is  permitted  to  pass  the  capillaries.  Now  it  has 
been  found,  experimentally,  that  their  permeability  is 
greater,  and  that  within  a  given  time  more  water  propor- 
tionately can  be  squeezed  through  them,  in  the  adult,  than 
in  the  child.  This  anatomical  difference  may  therefore  be 
the  reason  why  renal  diseases  are  so  much  more  frequent 
in  infancy  and  childhood  from  all  causes,  with  the  excep- 
tion of  that  one  which  is  reserved  for  the  last  decades  of 
natural  life,  viz.,  atheromatous  degeneration. 

The  blood  vessels  will,  however,  not  exhibit  this  station- 
ary proportion  under  all  circumstances.  In  certain  con- 
stitutional disorders  the  proportion  of  heart  and  blood 
vessels  is  found  very  much  changed.  As  it  is  not  probable 
that  a  chronic  disorder  in  its  slow  progress  should  work 
a  rapid  change  in  the  blood  vessels,  the  inference  is  a 
sound  one,  that,  if  the  disorder  cannot  have  altered  the 
blood  vessels,  these  must  have  given  rise  to,  or  be  con- 
nected with,  the  nature  of  the  disorder.  For  instance,  in 
rachitis,  the  heart  is  of  average  size,  but  the  arteries 
are  abnormally  large.  Great  width  of  arteries  lowers 
blood  pressure.  Thus  is  best  explained  the  murmur  first 
discovered  by  Fisher,  of  Boston,  over  the  open  fonta- 
nelles  of  rachitic  babies,  very  much  better  indeed  than,  as 
Jurasz  asserts,  by  osseous  anomalies  in  the  carotid  canal. 
Another  result  of  the  low  blood  pressure  is  the  retardation 
of  the  circulation  in  the  muscles,  with  flabbiness  and  in- 
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competency  as  consequences,  and  still  more  about  the 
epiphyses  which  swell  and  soften.  It  is  very  much  less  the 
cartilaginous  condition  of  the  epiphyses  which  gives  rise  to 
rachitis  (for  some  of  them  do  not  ossify  before  the 
twentieth  year  or  later,  at  a  time  when  no  rachitis  is 
observed)  than  some  constitutional  disorders,  of  which  the 
principal  one  may  be,  as  stated,  the  unusual  size  of  the 
blood  vessels.  There  are  other  anomalies  in  rachitis 
which  aid  in  the  retardation  of  circulation,  viz.,  the  large 
size  of  the  liver  and  the  smallness  of  the  lungs.  Through 
all  these  sources  ossification  becomes  defective  and  irregu- 
lar, the  epiphyses  exhibit  sponge-like  softness  and  hy- 
persemia  first,  and  hardening,  s.  c.  eburneation  of  the 
rachitical  epiphyses  afterwards.  The  latter  is  a  natural 
consequence  of  the  slow  circulation,  which  results  in  a  local 
escape  of  carbonic  acid  and  thereby  to  a  mechanical  deposit 
of  phosphate  of  lime  previously  kept  in  solution. 

The  condition  which  has  been  called  scrofula  exhibits 
a  different  condition  of  the  heart.  The  normal  relation 
of  the  weight  of  the  heart  to  that  of  the  lungs,  between 
the  second  and  twentieth  year,  is  1 :  5-7 ;  in  scrofula  it  is 
1:8-10.  That  means,  the  heart  is  smaller  than  normal. 
This  circumstance,  coupled  with  an  acquired  debility  of 
the  nervous  system,  results  in  an  insufficient  supply  of 
blood  to  the  lungs,  and  to  the  whole  body,  in  defective 
oxygenization,  in  oedematous  deposits,  in  general  ill-nutri- 
tion, and  peculiar  tendejicy  to  disintegration  of  the  tissue 
of  mucous  membranes,  bones  and  the  skin,  mainly  in  those 
cases  which  have  been  called  torpid  scrofula  by  common 
consent.  It  is  in  the  latter  form  in  which,  by  virtue  of 
insufficient  circulation,  the  lymphatic  system  pre-eminently 
participates.  This  is  the  more  important,  as  the  size, 
patency  and  number  of  lymphatics  are  very  great  in  in- 
fancy. Sappey  found  that  they  could  be  more  easily  in- 
jected in  the  child  than  in  the  adult,  and  the  intercommu- 
nication between  them  and  the  general  system  is  more 
marked  at  that,  than  any  other  period  of  life.^  These 
facts  have   been  confirmed  by  S.   L.   Sclienik,  who,  more- 

3  Thus  the  greater  tendency  during  early  age  to  constitutional 
symptoms  in  diphtheria,  for  instance,  is  easily  explained.  A. 
Jacobi,  Treatise  on  Diphtheria,  p.  31. 
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over,  found  the  network  of  the  lymphatics  even  in  the 
skin  of  the  newborn  endowed  with  open  stomata,  through 
which  the  lymph-ducts  can  communicate  with  the  neigh- 
boring tissue  and  cells. 

It  is  not  necessary,  however,  to  look  for  abnormal  con- 
stitutional conditions  as  the  results  or  accompaniments  of 
altered  blood  vessels.  Under  normal  circumstances,  both 
the  length  of  arteries  and  their  width  will  change  in  dif- 
ferent periods  of  life.  The  common  carotid  has,  in  the 
newborn,  half  the  length  of  the  descending  aorta,  but  very 
much  less  in  more  advanced  age  when  the  vertebral  column 
increases  in  length.  In  other  parts  of  the  body  the  de- 
velopment of  arteries  proceeds  inequally;  thus  the  superior 
thyroid  bends  downward  to  a  considerable  extent  about 
the^period  of  puberty,  while  the  larynx  is  becoming  larger 
and  the  thyroid  gland  descending.  The  thoracic  also  de- 
scends from  the  upper  end  of  the  dorsal  vertebral  column, 
and  the  superior  intercostal  arteries  become  steeper.  All 
the  large  arteries  are  getting  enlarged  after  birth  imtil 
the  twentieth  year;  after  that  period  the  increase  is  slow, 
but  does  not  cease  altogether  before  the  latest  decade  of 
life.  Even  the  veins  change  considerably  in  their  anatom- 
ical structure.  There  are  a  hundred  valves  in  the  veins 
of  the  lower  extremities  of  the  newborn,  which  disappear 
readily  afterwards,  though  there  may  be  no  anomalous 
retardation  of  the  venous  circulation. 

The  width  of  the  arteries  does  not  depend  on  their  con- 
genital predisposition  only,  but  also  on  the  degree  of  blood 
pressure  resulting  from  changes  in  the  heart.  A  large  or 
hypertrophied  heart  increases  the  size  of  the  arteries ;  aor- 
tic or  mitral  incompetency  renders  them  gradually  smaller. 
On  the  other  hand,  undersize  of  the  arteries  produces  a 
hypertrophy  of  the  heart  and  lowers  the  circulation  and 
blood  pressure,  together  with  insufficient  nutrition  in  the 
periphery  to  such  an  extent  as  to  produce  haemophilia, 
purpura,  or  gastric  ulcerations  in  the  chlorotic.  Still,  there 
are  congenital  cases  in  which  the  abdominal  viscera  are 
found  perfectly  normal  when  the  abdominal  arteries  are 
considerably  narrower  than  normal.* 

*  G.   Fleischmann,   Autopsies,   1815. 
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Abnormal  smallness  of  the  arteries  has  attracted  the  at- 
tention of  many  observers.  Lanceraux^  describes  an  aorta 
which  was  thin,  yellowish  and  fatty,  and  had  a  circum- 
ference of  only  five  or  six  centimetres.  Long  before  him, 
however,  Morgagni  and  Meckel  observed  a  deficient  de- 
velopment of  heart  and  aorta,  and  Rokitansky^  found  at 
the  same  time  smallness  of  the  heart,  arteries,  sexual  or- 
gans, and  body,  which  he  does  not  look  upon  as  atrophy, 
but  as  original  hypoplasia,  but  does  not  connect  with 
chlorosis.  Bamberger^  speaks  of  small  arteries  not  in- 
terfering with  the  size  of  the  body,  but  resulting  in  chlo- 
rosis without  or  with  hemorrhages.  Virchow,  who  has 
studied  the  influence  of  undersized  arteries  with  greater 
results  than  anybody,  found  no  constant  relation  between 
them,  the  condition  of  the  body,  and  the  presence  or  ab- 
sence of  hemorrhages.  The  latter  have  been  noticed  by 
Trousseau,  who  describes  the  hemorrhagic  form  of  chloro- 
sis. Virchow  found  that  smallness  of  arteries  may  leave 
the  rest  of  the  body  now  and  then  intact,  and  the  sexual 
organs  sometimes  fully  developed  with  chlorosis  and  pro- 
fuse menstrual  flows,  sometimes,  however,  of  insuflicient 
development.  In  that  case  small  ovaries  and  uterus  are 
combined  with  chlorosis. 

The  worst  forms  of  the  latter  conditions  have  been 
found  by  Virchow,  and  others  since,  to  depend  mainly  on 
the  smallness  of  arteries,  no  matter  whether  the  heart  is 
also  small  or  of  normal  or  large  si?e.  The  latter  con- 
dition may  be  either  congenital  or  acquired,  and  depend 
on  either  genuine  hypertrophy  or  fatty  degeneration.  In 
the  latter  case  the  heart  is  flabby  and  of  loose  structure. 
In  all  these  cases  chlorosis  may  make  its  appearance  very 
early  and  independently  of  sexual  life,  for  Becquerel  has 
the  case  of  a  chlorotic  child,  six  years  of  age,  and  others 
which  developed  after  confinement.  Or  it  may  exhibit  its 
symptoms    about    the    usual    time,    and    prove    incurable 

5  I.,  p.  558;  II,  418,  585. 

6  Path,   Anat,    II  ,   p.   842, 

T  Dis.  of  the  Heart,  1857,  p.  346. 
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through  all  life  because  of  the  permanence  of  the  con- 
genital insufficiency  of  the  blood  vessels. 

See  (Lecons  de  Pathologie  Experimentale.  Du  Sang  et 
des  Anemies,  Paris,  1867,  p.  256)  speaks  of  hereditary 
and  constitutional  chlorosis.  Heredity  of  chlorosis,  in  either 
sex,  may  not  show  itself  at  birth.  Though  not  congeni- 
tal, it  may  appear  between  the  first  few  months  and  the 
second  dentition.  After  it  has  been  once  developed,  it 
clings  to  the  patient  through  normal  and  morbid  condi- 
tions, as  an  integral  part  of  the  general  constitution. 
This  hereditary  chlorosis  is  often  perceived  in  the  male, 
from  infancy  to  adult  age.  In  a  family  in  which  both 
grandmother  and  mother  were  eminently  chlorotic,  he  ob- 
served a  girl  and  two  boys,  who  grew  pale  in  the  first 
f  e^  months  and  long  preserved  a  well-marked  discolora- 
tion, with  functional  murmur  and  all  the  symptoms  of 
chloro-anaemia.  Still,  all  the  time  a  certain  amount  of 
strength  and  adiposity  remained.  Bouillaud  called  such 
cases  of  chlorosis  constitutional  ailments,  and  Trousseau 
pronounced  them  mostly  incurable. 

Still  more  dangerous  conditions  may  depend  upon  con- 
genital smallness  of  the  arteries.  I  have  in  my  possession 
pieces  of  the  large  arteries,  of  uncommonly  small  circum- 
ference, and  the  heart  of  a  little  more  than  normal  size 
and  in  granular  degeneration,  that  were  taken  from  the 
body  of  a  lady  who  died  at  the  age  of  thirty-two  years. 
She  had  always  been  anaemic,  suffered  from  fainting  spells 
during  menstruation,  which  was  sometimes  interrupted  for 
many  weeks,  and  all  the  symptoms  of  thorough  anaemia 
all  her  lifetime;  and  finally  died,  with  the  diagnosis  con- 
firmed by  medical  men  of  the  highest  professional  stand- 
ing, of  pernicious  "  essential. "  anaemia  in  consequence  of 
a  moderate  intestinal  catarrh. 

Normal  growth  of  the  body  and  its  organs  depends  on 
active  blood  supply  and  vigorous  circulation.  The  presence 
of  blood  with  but  little  propelling  power  may  give  rise  to 
swelling  and  congestion  and  nutritive  disorders,  such  as 
rachitical  epiphysitis,  but  not  to  healthy  increase  and 
^    function.     The  size  and  vigor  of  the  newborn  heart  offers 
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a  l-eady  explanation  for  the  rapid  growth  of  the  infant 
body,  and  mainly  those  organs  which  are  in  the  most  di- 
rect communication  with  the  heart  by  straight  and  fairly 
large  blood  vessels.  In  this  condition  are  the  head  and 
brain.  Thus  the  latter  has  an  opportunity  to  grow  from 
400  grammes  to  800  in  one  year;  after  that  period  its 
growth  becomes  less  marked.  At  seven,  boys  have  brains 
of  1100;  girls,  of  1000  grammes.  In  more  advanced  life 
its  weight  is  relatively  less,  1424  in  the  male  and  1272 
in  the  female.  At  the  same  early  period  the  whole  body 
grows  in  both  length  and  weight.  The  original  length  of 
50  centimetres  of  the  newborn  increases  to  110  with  the 
seventh  year;  the  greatest  increase  after  that  time  amounts 
to  60  (in  the  female  50)  centimetres  only.  In  the  same 
time  the  weight  increases  from  3.2  kilo,  to  20.16  in  the  boy, 
from  2.9  to  18.45  in  the  girl.  That  gives  a  proportion  of 
1  to  6  or  7,  while  after  that  time  the  increase  is  but 
three  or  four  fold. 

As  I  have  stated,  the  large  blood  vessels  do  not  grow 
equally.  At  first,  the  pulmonary  artery  is  from  two  to 
four  centimetres  larger  than  the  ascending  aorta.  That 
means  for  the  lungs  more  active  work,  but  also  more  ten- 
dency to  disease,  particularly  as,  since  the  closure  of  the 
ductus  Botalli,  the  aorta  which  gives  off  the  bronchial  ar- 
teries, assumes  considerable  proportions  within  a  short 
time. 

The  labor  required  of  both  heart  and  lungs  is  greater 
than  in  the  adult;  thus  fatigue  is  more  easily  experienced, 
and  the  necessity  of  sleep,  the  interruption  or  absence  of 
which  adds  to  exhaustion  and  waste,  is  readily  explained. 
More  physiological  work  is  done  by  these  two  organs,  and, 
moreover,  in  a  manner  somewhat  different  from  what  we 
notice  in  those  fully  developed.  In  these,  nothing  is  re- 
quired but  the  substance,  or  rather  constant  reproduction 
of  the  bulk  of  the  body ;  in  the  child,  not  only  reproduction, 
but  a  new  development  of  tissues  must  go  on,  and  per- 
petual growth.  And  all  this  has  to  be  accomplished  at 
the  expense  of  a  blood,  which,  after  having  been  drained 
of  its  surplus  of  solid  constituents  immediately  after  life, 
contains  less  solid  constituents  than  the  blood  of  the  old. 
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Thus  the  normal  oligaemia  of  the  child  is  in  constant  dan- 
ger of  increasing  from  normal  physiological  processes. 
The  work  before  a  baby  has  to  be  performed  with^  so  to 
speak,  a  scarcely  sufficient  capital.  The  slightest  mishap 
reduces  the  equilibrium  between  that  capital  and  labor  to 
be  performed,  and  the  chances  for  the  diminution  of  the 
amount  of  bloocl  in  possession  of  the  child  are  very  fre- 
quent indeed. 

Thus,  the  vulnerability  of  the  young  being  great,  and 
diseases  in  early  infancy  and  childhood  so  very  frequent, 
cases  of  anaemia  are  met  with  in  every  day's  practice,  and 
in  every  form,  complicated  and  uncomplicated,  with  great 
emaciation  or  without  it,  and  either  curable  or  not. 

The  slowness  of  the  circulation  and  its  insufficiency  in 
all  pases  where  the  normal  relation  between  heart  and 
blood  vessels  is  disturbed,  as,  for  instance,  in  rachitis 
and  the  watery  condition  of  the  bipod,  are  apt  to  give  rise 
to  catarrh  of  the  pharynx  and  larynx  and  the  respiratory 
organs  in  general.  Besides,  the  walls  of  the  blood  ves- 
sels are  known  to  suffer  in  anaemia.  They  become  thin, 
and  undergo  fatty  degeneration,  which  Ponfick  has  found 
in  the  heart,  and  in  the  intima  of  the  lai;^ger  blood  vessels 
and  in  the  capillaries.  In  consequence  of  the  thinness  of 
the  blood  and  the  changed  condition  of  the  blood  vessels, 
serous  transudation,  and,  now  and  then,  extravasations  will 
take  place.  The  same  occurrence  is  noticed  in  the  adult 
in  conditions  of  anaemia.  It  not  infrequently  occurs  that 
those  who  have  least  blood,  lose  it  most  easily.  Anaemic 
women  are  very  apt  to  have  copious  menstruation,  and  when 
their  general  condition  has  been  improved,  both  blood 
and  blood  vessels  resist  this  tendency  to  hemorrhage. 

Hemorrhages,  again,  result  in  anaemia  in  a  number  of 
instances.  They  are  of  different  character  and  importance. 
There  is  true  melsena;  umbilical  hemorrhage;  haemophilia; 
primary  or  secondary  purpura;  internal  hemorrhages  of 
the  newborn;  cephalhaematoma ;  hemorrhages  from  rectal 
polypi;  epistaxis  depending  on  coryza;  epistaxis  at  a  more 
advanced  age  from  heart  disease  and  abdominal  stagnation; 
hemorrhages  in  diphtheritic  angina;  and  such  as  take  place 
during   or   in   consequence   of   operations    for    hare-lip    or 
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ritual  circumcision.  Death  may  result  from  many  of  them, 
such  as  melaena,  haemophilia,  pharyngeal  hemorrhages,  or 
circumcision;  others  are  of  but  little  gravity,  such  as  the 
sanguineous  tumor  of  the  newborn;  others  are  apt  to  re- 
sult in  permanent  ailing.  As  a  rule,  however,  an  acute 
anaemia  is  more  easily  overcome  than  one  that  is  of  a 
more  chronic  nature,  and  thereby  undermines  the  vitality 
and  strength  of  the  organs  while  it  slowly  robs  them  of 
their  nutriment.  Infants  who  are  thus  stricken  recover 
but  slowly  or  not  at  all.  Young  animals  resist  starvation 
to  a  less  degree  than  old  ones.  A  dog  of  two  days  bore 
starvation  in  Magendie's  laboratory  but  two  days;  a  dog 
of  six  years,  thirty.  Similar  results  were  obtained  by 
Chossat  in  his  experiments  on  pigeons.  Thoroughly 
anaemic  and  delicate  babies  seldom  recover  entirely,  like 
starving  young  animals  which  never  attained  their  normal 
condition  though  they  were  carefully  fed  afterward. 

Even  in  such  instances,  however,  murmurs  in  the  jugular 
veins  are  not  very  'frequent  in  infancy  and  early  child- 
hood. Murmurs  in  the  carotids  and  over  the  large  fon- 
tanelles,  however,  are  by  no  means  rare.  It  is  not  true 
that  these  murmurs,  audible  over  the  brain,  belong  to 
rachitis  only.  They  are  found  in  every  condition  in  which 
the  blood  pressure  in  the  large  arteries  of  the  cranial 
cavity  is  lessened. 

The  heart  itself  exhibits  functional  murmurs  but  sel- 
dom. Whenever  there  are  murmurs  present,  it  is  safer  to 
attribute  them  to  organic  disease  rather  than  to  merely 
functional  disorder.  In  most  cases  it  is  not  difficult,  with 
the  restrictions  detailed  before,  to  diagnosticate  the  con- 
secutive hypertrophy.  Besides,  it  is  now  well  known 
that  acquired  endocarditis  is  by  no  means  rare,  and, 
moreover,  that  it  occurs  even  more  frequently;  for  acute 
articular  rheumatism  is  by  no  means  infrequent  in  the 
infant  and  child.  Although  the  brain  be  not  so  liable  to 
suffer  from  emaciation,  dependent  upon  anaemia,  as  other 
organs,  still  there  are  a  number  of  cases  in  which  head- 
aches, attacks  of  syncope,  sleepiness,  etc.,  or,  on  the  con- 
trary, sleeplessness  and  hysterical  attacks,  are  the  result 
of  anaemia  alone  and  disappear  when  this  condition  is  re- 
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lieved.  Not  a  few  of  the  babies  and  children  who  cry  the 
greater  part  of  the  night  have  no  other  ailment  besides 
general  anaemia,  and  such  children  are  frequently  relieved 
by  a^meal  or  some  stimulant  before  they  are  put  to  bed,  or 
given  during  the  interruption  of  their  sleep.  The  pulse 
of  such  children  is  sometimes  very  much  accelerated ;  some- 
times, however,  it  is  slow,  and  sometimes  irregular.  I  have 
known  such  children,  in  whom  for  months,  and  occasion- 
ally for  years,  I  have  feared  the  development  of  cerebral 
'Affections  from  the  very  fact  that  their  pulse  was  both 
slow  and  weak  and  irregular;  and  yet,  when  their  general 
condition  was  improved,  both  the  regularity  and  the  fre- 
quency of  the  pulse  were  increased. 

It  is  this  class  of  cases  which  is  so  frequently  neg- 
lected by  both  parents  and  physicians.  If  this  condition 
of  anaemia  and  ill-nutrition  be  allowed  to  continue,  the 
first  attack  of  an  acute  febrile  or  infectious  disease  will 
extinguish  the  light  that  never  burned  brightly.  What 
might  have  been  done  to  avert  that  calamity,  is  the  ques- 
tion we  propose  to  ourselves  when  it  is  too  late.  There 
are  many  indications,  of  which  I  mention  but  one.  As 
the  greatest  labor  of  living  has  to  be  performed  by  the 
heart,  which  is  suffering  from  ill-nutrition  more  than  the 
rest  of  the  body  because  of  the  hard  and  constant  work 
to  be  performed,  let  the  heart  be  stimulated  and  strength- 
ened while  you  attend  to  the  rest  of  the  indications;  for 
the  heart  stimulants  will  not  only  whip  the  heart  into  ac- 
tion, they  do  very  much  more — they  invigorate  the  circu- 
lation in  the  heart  muscle  and  reinforce  it,  while  they 
stimulate. 

There  are  blood  vessels  so  thin  and  incompletely  de- 
veloped, and  integuments  so  poorly  formed,  that  bleeding 
will  now  and  then  make  its  appearance  spontaneously.  I 
remember  two  such  cases,  particularly  one  in  which  blood 
would  trickle  from  the  surface  of  the  lower  extremities 
like  perspiration,  in  drops,  day  after  day,  until  the  baby 
died  of  exhaustion.  That,  in  babies  who  die  within  the 
first  week,  or  later  even,  the  pericardium  and  pleura  are 
covered  with  scores  and  hundreds  of  smaller  or  larger 
blood  points,  which  give  no  rise  to  any  prominent  symp- 
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toms,  is  not  at  all  uncommon.  In  all  these  eases  the 
hemorrhage  need  not  be  the  result  of  a  deterioration  of 
the  blood  vessel  tissue  by  constitutional  diseases  at  all.  Of 
the  latter,  however,  it  is  principally  hereditary  syphilis 
which  gives  rise  to  such  a  hemorrhagic  diathesis.  It  is  in 
these  cases  not  so  much  an  endorcarditis  which  can  be 
charged,  as  in  advanced  age,  with  the  production  of  hemor- 
rhages, but  the  defective  general  tissue  formation  and 
the  presence  of  gummata  and  white  hepatization  of 
the  lungs. 

Still,  endocarditis  and  atheromatous  degeneration  are 
not  unheard  of  in  the  young.  Moutard  Martin^  reports 
the  case  of  a  boy  who  died  of  small-pox  at  the  age  of 
two  years.  At  the  autopsy  there  were  found:  pericarditis 
sicca,  hypertrophy  of  the  heart,  and  atheromatous  deposits 
of  a  diameter  of  from  two  to  five  millimetres,  about  an 
inch  below  the  origin  of  the  aorta.  Sanne,  in  an  article 
on  the  aneurism  of  the  aorta  and  atheromatous  degenera- 
tion during  infancy,®  has  four  cases  of  aneurism  from  that 
cause,  one  in  a  fetus,  and  three  in  children  of  two,  ten, 
and  thirteen  years.  I  have  in  my  possession  the  descend- 
ing aorta  of  a  girl  who  died,  at  the  age  of  seven  years, 
with  an  aneurism.  After  all,  however,  atheromatous  de- 
generation in  the  young  is  but  an  exceptional  occurrence. 
But  ruptures  of  blood  vessels  are  very  frequent,  the  more 
so  the  younger  the  individual.  Congenital  thinness  of  the 
blood  vessels,  without  atherosis,  is  by  no  means  rare ;  a 
certain  grade  is  the  rule.  Voigtel  refers  also  to  a  de- 
ficiency of  original  formation  as  a  probable  cause  of 
aneurisms;  Cruveilhier^"  refers  to  cirsoid  aneurisms  as 
resulting  from  congenital  thinness  of  the  median  layer, 
and  says  that  now  and  then  arteries  and  veins  cannot  be 
distinguished  from  each  other.  Virchow,  as  related  be- 
fore, explains  the  worst  cases  of  lifelong  chlorosis  by 
the  thin  walls  and  narrow  lumen  of  the  arterial  vessels. 
Klebs  met  with  thin  blood  vessels  in  a  dropsical  baby  that 
died  when  thirty-two  weeks  old.  C.  O.  Weber  reports 
congenital    atrophy    and    weakness    of    the    arterial    walls. 

8  Bull.  Sec.  Anatom.,  1875,  p.  775.    »  Revue  Mens,  fev.,  1887. 
10  Traits,  I.,  p.  735. 
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Balassa  claims  them  as  the  causes  of  spontaneous  aneu- 
risms ;  so  does  Gull  in  a  case  of  aneurism  of  the  arteria 
cerebelli;  and  Dieulafoy  describes  the  case  of  a  girl  of 
seventeen  years,  in  which  the  cerebral  hemorrhage  was  due 
to  miliary  aneurisms  resulting  from  hereditary  predis- 
position. 

As  may  be  inferred  from  what  has  been  said,  the  vascu- 
lar debility  may   be  of  two  kinds.     It  may  be  local,  and 
^  then    rise   to    miliary   or    larger    aneurism ;    or    it   may   be 
general,   and    exist   while   all   the    membranes   constituting 
the  wall  are  present. 

In  the  arteries  of  medium  and  small  calibre,  the  elastic 
membrane  is  a  thin  and  simple  membrane;  it  is  only  in 
larger  arteries  that  elastic  fibres  will  also  extend  into,  and 
mix  with,  the  adjoining  layers.  The  elastic  membrane  is 
particularly  thin  where  the  branches  are  given  off  from 
the  arteries.  It  is  here  where  spontaneous  hemorrhages 
are  most  apt  to  take  place.  It  is  here  also  where,  in  later 
life,  aneurisms  are  found,  such  as  find  no  ready  explana- 
tion by  an  injury.  Not  only  has  the  elastic  membrane 
been  found  thin,  but  entirely  absent  in  such  places,  and 
there  it  is  where  Eppinger^^  looks  for  the  seat  of  what 
he  calls  congenital  aneurisms;  that  is,  those  which,  though 
they  make  their  appearance  in  later  life  only,  still  owe 
their  original  source  to  that  congenital  anatomical  defect. 

From  the  physician's  standpoint  the  combined  action  of 
the  heart  and  arteries — the  pulse — is  particularly  inter- 
esting. 

The  pulse  of  the  infant  and  child  offers  a  great  many 
differences  from  that  of  the  adult,  both  in  frequency  and 
volume.  As  already  stated,  the  pulse  of  the  fetus  varies 
from  124  .to  144  or  150  and  more.  Immediately  after  birth 
it  is  very  much  less  frequent.  Within  an  hour  it  as- 
sumes a  certain  regularity,  and  still  the  figures  furnished 
by  a  large  number  of  competent  authors  appear  to  prove 
the  greatest  difficulties  in  obtaining  uniform  results.  From 
what  I  have  observed,  J.  L.  Smith  is  correct  in  fixing  the 
number  of  heartbeats  in  a  minute  at  136,  his  lowest  figure 
being  96,  his  highest  l64.  According  to  some,  the  average 
11  Langenbeck's  Arch.,  vol.  xxxv.,  Suppl.,  1887. 
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figure  rises  during  the  second  half  of  the  first  month,  and 
then  proceeds  slowly  to  decrease.  From  the  first  to  sixth 
month  the  pulse  is  120  during  sleep,  130  to  135  while 
awake.  It  is  100  at  six  years,  88  at  thirteen,  72  in  the 
adult.  Tall  children  exhibit  less  frequency  than  short 
ones;  girls,  after  the  fifth  year,  and  more  so  about  puberty, 
more  than  boys.  The  pulse  is  more  rapid  in  the  infant 
while  awake,  sitting  up,  or  standing,  than  while  asleep 
or  lying  down ;  more  in  excitement,  exercise,  or  fever. 
Thus  it  is  difficult  to  arrive  at  a  safe  estimation  of  the 
frequency  of  the  pulse  in  case  of  sickness.  In  the  radial 
artery  it  is  sometimes  impossible  to  obtain  it;  the  femoral 
or  carotid  is  often  more  accessible,  the  basilar,  through  the 
open  fontanelle,  very  much  more  so.  When  frequency 
alone  is  the  object  of  examination,  it  is  always  better  not 
to  touch  the  baby  at  all.  The  beats  of  the  fontanelle  or 
the  carotid  can  be  distinguished  and  counted  easily,  up 
to  a  frequency  of  240  a  minute.  But  it  is  not  always,  or 
not  only  the  frequency  we  wish  to  notice,  but  the  character 
of  the  pulse.  In  the  latter  respect  the  young  have  their 
peculiarities.  The  expansion  of  the  arterj'  is  very  much 
more  perceptible  and  prolonged  than  the  contraction,  and 
the  rhythm  is  by  no  means  stationary.  The  pulse  is  very 
apt  to  be  irregular,  even  during  the  regular  respiration  of 
sleep.  The  slightest  deviation  from  the  normal  standard 
of  health  renders  it  slightly  but  perceptibly  irregular; 
anaemia  does  the  same,  and  either  increases  or  diminishes 
its  frequency.  When  the  latter  takes  place,  the  differential 
diagnosis  between  anaemia  and  incipient  meningitis,  with 
its  pneumogastric  irritation,  becomes  quite  difficult. 

The  examination  of  the  pulse  was,  in  the  absence  of  the 
modern  methods  of  diagnosticating,  which  are  •  liable  to 
render  us  more  exact,  though  less  observing  and  circum- 
spect, a  source  of  study  and  instruction  in  ancient  times. 
In  Daremberg's  "  History  of  Medicine,"  Paris,  1879,  I-j 
p.  224,  I  find  the  following  remarks  quoted  from  two 
Greek  authors  on  the  pulse  of  the  young.  Rufus,  of 
Ephesus,  speaks  of  it  as  small,  and  yielding  no  perceptible 
difference  between  diastole  and  systole.  Herophilus  calls 
it  'aXoyos;  that  is,  deprived  of  sense,  or  rules,  or  propor- 
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tion.  It  is  known  to  increase  in  volume  with  advancing 
age,  and  to  accommodate  itself  to  metric  measurements. 
That  of  the  newborn  is  pyrrhic,  UU,  two  short  beats; 
the  child,  trochiac,  — U,  one  long  and  one  short  beat, 
with  three  tempi,  two  of  which  belong  to  the  diastole,  one 

to  the  systole;  the  adult,  spondiac, two  long  beats; 

senility,  iambic,  U  — ,  one  short  and  one  long  beat.  Such 
observations  are  more  than  merely  interesting  through  their 
■  ingeniousness  and  poetical  flavor;  they  are  correct.  It  is 
too  seldom  that  we  modern  men  look  for  instruction  and 
edification  amongst  our  ancient  or  more  recent  predeces- 
sors ;  it  is  too  often  that  we  forget  how  much  we  could 
each  of  us  learn  directly  from  Hippocrates  and  Celsus, 
or  Sydenham  and  Peter  Frank. 

Both  the  biologist  and  the  practicing  physician — I  wish 
they  were  identical — are  interested  in  the  condition  of  the 
pulse  of  the  young.  Some  of  its  anomalies  I  have  alluded 
to  before.  To  what  extent  it  will  guide  us  in  our  diag- 
nosis of  incipient  meningeal  disturbances,  every  prac- 
titioner has  experienced  many  times.  In  normal  children, 
after  the  fourth  or  fifth,  certainly  after  the  seventh  year, 
the  pulse  is  regular,  rhythmical,  and  of  equal  strength. 
When  there  is  irregularity  in  strength  and  rhythm,  it 
proves  impaired  condition  either  of  the  heart  or  its  inner- 
vation; and  in  connection  with  other  symptoms,  like  those 
of  Josef  Hofmann,  incipient  neurasthenia  and  physical 
and  intellectual  dangers  ahead. 

In  which  way  it  may  lead  us  to  a  rapid,  at  least  pre- 
liminary, diagnosis  of  inflammatory  lung  diseases,  has  not' 
appeared  to  me  to  be  sufficiently  appreciated.  At  least  I 
find,  in  my  daily  rounds,  that  the  proportion  of  pulse  to 
respiration  is  not  always  watched.  What  I  mean  is  this: 
the  normal  relation  of  heartbeats  to  the  number  of  respira- 
tions is  37  or  38  to  10.  When  this  relation  is  dis- 
turbed, there  is  a  reason  for  it.  When  the  number  of 
respirations  is  increased  compared  with  the  pulse,  say  ten 
to  thirty,  twenty-five,  or  even  less,  and  particularly  when 
the  change  tooJc  place  rather  suddenly,  with  fever  and 
all  the  other  signs  of  an  acute  disease,  there  is  inflamma- 
tion of  the  organs  of  respiration.     Mistakes  are  very  rare. 
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They  may  be,  it  is  true,  the  result  of  an  occasional— 
though  very  uncommon — actual  complication  with  menin- 
gitis (I  do  not  speak  of  the  secondary  meningitis  of 
pneumonia).  That  may  retard  the  pulse  even  in  a  pneu- 
monia, as  it  does  without  it;  or  the  mistake  may  be  due 
to  an  old  heart  disease,  or  unusual  degree  of  cardiac  de- 
bility, which  increases  the  pulse  beyond  expectation. 

Here,  Mr.  President,  I  must  finish  my  remarks.  I  am 
aware,  and  gratefully  so,  that  you  have  consented  to  lis- 
ten to  them  with  forbearing  patience,  like  kind  hosts. 
They  have  been  quite  extensive,  perhaps  too  much  so ;  but 
how  fragmentary  they  were  after  all,  struck  me  only  when 
I  felt  they  were  too  prolonged.  Still,  the  subject  is  one 
of  vast  importance  and  great  interest,  though  its  discus- 
sion had  to  be  curtailed.  I  might  have  drawn  many  more 
conclusions  based  upon  the  facts  touched  upon,  evolved 
indications  for  treatment,  and  pointed  out  the  way  to 
remedy  some  of  the  evils  alluded  to,  and  their  consequences. 
I  had  to  omit  this,  I  must  say,  rather  unwillingly;  for  I 
do  not  belong  to  the  class  of  those  who  look  upon  the 
practice  of  medicine  as  inferior  to  its  study,  as  a  trade,  as 
a  necessary  evil,  as  a  failure,  or  a  placebo.  On  the  con- 
trary, I  rejoice  in  knowing  and  learning  more  profoundly 
and  feeling  more  keenlj'^,  from  year  to  year,  that  there 
is  no  nobler  aim  for  even  the  most  abstruse  study  and 
abstract  science,  than  their  utilization  in  the  service  of 
mankind,  and  that  every  intellectual  effort,  every  scientific 
gain,  ought  to  and  finally  will,  be  ennobled  by  being  made 
subservient  to  a  practical  end.  That  practical  end  of  all 
investigations  and  studies  of  anatomical  and  physiological 
questions  is  the  prevention  and  cure  of  disease.  It  is  this 
combination  of  intellectual  labor  and  practical  result,  un- 
dertaken and  accomplished  in  the  interest  at  the  same  time 
of  scientific  research,  and  the  moral  elevation  and  physical 
welfare  of  both  the  individual  and  the  commonwealth, 
wherein  lies  the  fascination  of  our  professional  calling. 
None  understands  and  appreciates  that  better  than  an 
academic  assembly  such  as  favored  me  with  the  invitation 
to  be  present  to-night,  and  with  the  honor  of  the  permission 
to  address  them. 
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In  the  last  decade  great  and  successful  strides  have 
been  made  in  medical  therapeutics  as  well  as  in  surgical. 
The  former  have  been  improved  partly  through  the  aid 
of  pharmaceutical  preparations  and  of  the  products  of 
biological  research,  partly  through  new  methods  and  ap- 
pliances for  hygienic  and  preventive  purposes.  It  is  mainly 
the  infectious  diseases  which  have  been  served  by  the 
former,  and  both  public  and  individual  hygiene  by  the 
latter.  Early  life  has  been  particularly  benefited,  and 
by  nothing  more  than  by  careful  endeavors  to  improve 
the  diet  of  the  young,  and  thereby  to  remove  the  dangers 
of  intestinal  disorders  and  the  sources  of  excessive  mortality. 

Sterilization. — Nothing  has  been  more  successful  in 
that  direction  than  the  widespread  practice  of  sterili- 
zation (and  pasteurization)  of  cow's  milk.  Both  are  the 
logical  development  of  the  plan  of  treating  milk  by  boil- 
ing, which  I  persistently  advised  these  thirty-five  years 
at  least,  and  detailed  in  my  "  Infant  Diet,"  in  Gerhardt's 
Handbook,  in  Buck's  Hygiene,  in  "  Intestinal  Diseases 
of  Infancy  and  Childhood  "  ^  and  in  my  clinical  lec- 
tures delivered  during  the  last  third  of  a  century. 

Now  what  is  it  that  boiling  can  and  will  do.^  Besides 
expelling  air  it  destroys  the  germs  of  typhoid  fever, 
Asiatic  cholera,  diphtheria  and  tuberculosis,  also  the  oidium 
lactis  which  is  the  cause  of  the  change  of  milk  sugar  into 

1  P.  18.  "  After  boiling,  milk  destined  for  the  use  of  a  baby 
during  the  day  should  be  kept  in  clean  bottles  containing  from 
three  to  six  ounces,  filled  up  to  the  cork,  and  the  bottles  then 
turned  upside  down  in  a  cold  place;  such  will  keep  longer  than 
milk  preserved  in  the  usual  way.  Before  being  used  it  should 
be  heated  in  a  water  bath;  and  by  repeating  this  heating  of 
the  whole  amount  of  the  day's  milk,  several  times  during  the 
twenty-four  hours,  fermentation  will  be  retarded,  and  digestibil- 
ity improved." 
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lactic  acid  and  of  the  rapid  acidulation  of  milk  with  its 
bad  effects  on  the  secretion  of  the  intestinal  tract.  Some 
varieties  of  proteus,  and  most  of  bacterium  coli  are  also 
rendered  innocuous  by  boiling.  Thus  it  prevents  many 
cases  of  infant  diarrhoea  and  vomiting — not  all  of  them. 
For  the  most  dangerous  of  all  the  bacteria  are  not  in- 
fluenced either  by  plain  boiling  or  the  common  methods 
of  sterilization.  Besides,  "  diarrhoea  "  is  but  a  symptom  of 
many  causes,  and  "  cholera  infantum  "  is  a  name  for  a 
condition  occasioned  by  many.  Ebstein  emphasizes  the 
fact  that  babies  at  the  breast  are  subject  to  cholera  in- 
fantum, particularly  in  southern  climates,  also  in  public 
institutions.  The  influence  of  external  temperature  is  a 
very  important  factor;  its  sudden  changes  produce  intes- 
tinal disorders.  Babies,  taken  from  a  hot  railroad  car  to 
the  deck  of  a  lake  steamer,  from  a  warm  bed  to  a  draughty 
room,  may  develop  a  catarrhal  enteritis  which  disposes  to 
worse  forms  of  disease.  For  the  morbid  condition  of  the 
epithelium  caused  by  such  sudden  changes  is  a  proximate 
cause  of  disease  because  it  opens  the  way  to  all  sorts  of 
infecting  substances.  Poisons  in  the  food  of  cows,  indigest- 
ible baby  foods — either  indigestible  per  se,  or  through  a 
morbid  condition  of  the  digestive  organs — produce  diarrhoea 
of  many  varieties.  It  need  not  even  depend  on  ingested 
food;  for  according  to  W.  Schild's  recent  investigations 
(Zeitsch.  f.  Hyg.  u.  Infec  XIX.)  germs  of  diseases  may 
be  found  in  the  intestine  of  the  newborn  in  from  ten 
to  seventeen  hours  after  birth  (min.  4,  max.  20).  The 
meconium  of  the  newborn  being  free  of  germs,  is  sup- 
plied through  the  mouth  with  the  bacterium  coli  and 
through  the  anus  with  the  bacillus  fluorescens,  subtilis  and 
proteus  (even  adults  are  infected  through  the  same  inlet). 
Linen,  the  bath,  the  air,  the  blood  are  sources  of  local 
invasion.  In  such  cases,  what  is  the  sterilization  of  arti- 
ficial food  to  accomplish?     They  are  not  reached  by  it. 

Not  even  the  natural  food,  breast-milk,  is  free  of  germs 
possibly  attended  with  dangers.  M.  Cohn  and  H.  Neu- 
mann found  germs  in  the  healthy  breast-milk  even  after 
the  mamma  and  nipples  had  been  washed  with  alcohol 
and   with   solutions    of   corrosive   sublimate.      A.    Palleske 
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met  with  the  staphylococcus  pyogenes  albus  in  one-half  of 
all  healthy  women,  F.  Honigmann  (Z.  f.  Hyg.  u.  Inf. 
XIV)  in  most  of  them,  and  H.  Knochenstein  (Inaug. 
Diss.  1893)  in  the  mammae  of  eight  puerperal  and  nursing 
women.  Evidently  they  had  immigrated  from  outside; 
they  proved  innocuous.  But  who  can  doubt  that  if  the 
epithelium  of  the  milk  ducts  had  been  morbid,  there  would, 
have  been  a  change  for  a  mastitis,  or  if  the  staphylococcic 
milk  had  got  into  contact  with  a  sore  stomach  or  intestine, 
there  would  have  been  an  opportunity  for  gastritis  or 
enteritis. 

Nor  is  boiling,  nor  sterilization,  a  safe  protection  under 
all  circumstances.  Aerobic  bacteria,  the  so-called  hay  or 
potato  bacilli,  with  very  resistent  spores,  which  are  found 
in  cow  dung  and  in  the  dust  of  stables,  of  the  soil  and 
streets,  and  of  hay,  peptonize  casein  and  liquefy  it  and 
render  the  milk  bitter.  They  are  very  poisonous;  their 
pure  culture  gives  young  dogs  a  fatal  diarrhaea.  It  takes 
hours  of  sterilization  to  kill  them;  in  some  instances  it 
required  five  or  six  hours.  Even  the  bacillus  butyricus 
takes  an  hour  and  a  half.  But  such  a  protracted  sterili- 
zation, besides  being  far  from  certain  in  its  effect,  is  at 
all  events  a  clumsy  procedure  and  one  not  calculated  to 
benefit  the  milk.  Thus  hay  feeding  is  an  absolute  neces- 
sity, for  the  bacilli  are  destroyed  by  a  six-weeks'  drying. 
Besides,  it  is  urged  to  keep  the  stables  carefully  clean, 
to  avoid  dirt  and  dust,  to  employ  peat  instead  of  straw 
for  bedding,  to  wash  the  udder  and  tie  the  tails  before 
milking,  to  waste  the  first  milk,  and  to  remove  foreign 
material  from  the  milk  by  centrifuging.  But  no  absolute 
security  can  be  guaranteed.  That  is  why  Fliigge  adds  to 
his  expositions  a  warning  against  some  wholesale  manu- 
facturers who,  always  anxious  about  somebody's — ^their 
own — welfare  are  known  to  conceal  by  coloring  the  glass 
of  their  bottles  the  changed  condition  of  the  milk  and  the 
separation  of  butter  particles. 

Whatever  I  have  here  brought  forward,  is  certainly  not 
to  disparage  the  boiling  of  the  milk;  it  is  meant  to  prove 
the  danger  of  relying  on  a  single  preventive  when  the  causes 
of  intestinal  disorders  are  so  many.     It  is  true,  however, 
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that  the  large  majority  of  the  latter  depends  on  causes 
which  may  be  met  by  sterilization;  but  not  by  steriliza- 
tion only;  also  by  pasteurization^  that  is,  heating  the  milk 
to  70°  C.  =  165°  F.,  and  keeping  it  at  that  uniform  tem- 
perature for  thirty  minutes — a  procedure  which  destroys 
the  same  germs  that  are  killed  by  a  more  elevated  tem- 
perature, without  much  change   in   flavor  and  taste. 

One  of  the  questions  connected  with  the  employment 
of  sterilized  or  pasteurized  milk  is  this,  whether  the  milk 
to  be  used  for  a  child  ought  to  be  prepared  at  home, 
or  whether  the  supply  may  be  procured  from  an  establish- 
ment where  large  quantities  of  milk  believed  to  become 
immutable  by  sterilization  for  an  indefinite  period,  are 
kept  for  sale.  In  regard  to  this  problem  Fliigge  plain- 
tively expresses  his  regrets  that  "  we  have  allowed  our- 
selves to  be  guided  by  people  who  are  neither  hygienists 
nor  physicians,  but  chemists,  farmers,  or  apothecaries,  and 
whose  actions  have  been  based  on  three  false  beliefs.  Of 
these  the  first  is  that  boiling  for  three-quarters  of  an  hour 
destroys  germs,  the  second  that  whatever  bacteria  remain 
undestroyed  are  innocuous,  and  the  third,  that  prolifera- 
ting bacteria  can  always  be  recognized  by  symptoms  of  de- 
composition." Nothing  is  more  erroneous.  Soxhlet  himself, 
the  German  originator  of  sterilization,  knew  at  an  early 
time  that  the  fermenting  process  is  now  and  then  but 
partially  interrupted  by  boiling,  that  butyric  acid  may  be 
found  in  place  of  lactic  acid,  that  a  strong  evolution  of  gas 
may  be  caused  after  such  boiling,  and  that  such  milk  may 
give  rise  to  flatulency.  Aye,  milk  which  happens  to  con- 
tain the  resistent  spores  of  bacteria  becomes  a  better 
breeding  ground  for  them  by  the  very  elimination  of  lactic 
acid,  and  the  longer  such  sterilized  milk  is  preserved  and 
offered  for  sale,  the  worse  is  its  condition.  It  may  be 
true  that  these  conditions  are  not  met  with  very  frequently, 
but  an  occasional  single  death  in  a  family  caused  by  poi- 
sonous milk  will  be  more  than  enough.  Therefore,  the 
daily  home  sterilization  is  by  far  preferable  to  the  risky 
purchase  from  wholesale  manufacturers  who  cannot  guar- 
antee, because  in  the  nature  of  things  they  cannot  know, 
the  condition  of  their  wares. 
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Another  alteration  of  a  less  dangerous  character,  but 
far  from  being  desirable,  is  the  separation  of  cream  from 
sterilized  milk  which  is  preserved  for  sale.  Renk  (Arch, 
f.  Hyg.  XVII)  found  it  to  take  place  to  a  slight  extent 
during  the  very  first  weeks,  but  later  to  such  a  degree  that 
43.5  per  cent,  of  all  the  cream  contained  in  the  milk  was 
eliminated. 

Sterilization  has  been  claimed  to  be  no  unmixed  boon 
because  of  its  changing  the  chemical  constitution  of  milk. 
Still,  the  opinions  on  that  subject  vary  to  a  great  extent, 
the  occurrence  of  changes  being  both  asserted  and  denied 
by  apparently  competent  judges.  But  what  I  have  said 
a  hundred  times,  is  still  true  and  borne  out  by  facts, 
viz.,  that  no  matter  how  beneficial  boiling,  or  steriliza- 
tion, or  pasteurization  may  be,  they  cannot  transform  cow's 
milk  into  woman's  milk,  and  that  it  is  a  mistake  to 
believe  that  the  former,  by  mere  sterilization,  is  a  full 
substitute  for  the  latter.  It  is  true,  that  when  we  cannot 
have  w'oman's  milk,  we  cannot  do  without  cow's  milk. 
There  is  no  alleged  substitute  that  can  be  had  with  equal 
facility  or  in  sufficient  quantity.  But  after  all  it  is  not 
woman's  milk.  Babies  may  not  succumb  from  using  it, 
and  may  but  seldom  appear  to  suffer  from  it;  indeed,  they 
will  mostly  appear  to  thrive  on  it,  but  it  is  a  makeshift 
after  all  and  requires  modifications.  Hammarsten  was  the 
first  to  prove  the  chemical  difference  between  the  casein 
of  cow's  milk  and  woman's  milk.  Whatever  was  known  on 
that  subject  at  that  time  I  collated  in  Gerhardt's  Handb. 
d.  Kind,  a  St  Vol.  1875,  (2  ed.  1882).  But  lately  Wro- 
blewski  demonstrated  the  difference  in  solubility  of  the 
two  milks.  Woman's  casein  retains,  during  pepsin  di- 
gestion, its  nuclein  (proteid  rich  in  phosphorus)  in  solu- 
tion, it  is  fully  digested;  in  cow's  casein  the  nuclein  is  not 
fully  digested,  a  "  paranuclein  "  is  deposited  undissolved 
and  undigested.  Besides,  woman's  casein  contains  an  ad- 
ditional albuminoid  which  is  not  Identical  with  either 
the  known  casein  or  albumin.  (H.  Koplik  in  N.  Y. 
Med.  Journal,  April  13th,  1895.) 

Ergo:  Cow's  milk  is  not  woman's  milk.  It  is  not 
identical  with  it.     Sterilization  does  not  change  its  char- 

il5 


DR.    JACOBI'S    WORKS 

acter.  It  merely  obviates  such  dangers  as  result  from  the 
presence  of  pathogenic  germs,  and  from  premature  acid- 
ulation.  The  substitution  of  cow's  milk,  or  of  sterilized 
milk  for  woman's  milk  as  the  exclusive  infant  food  is  a 
mistake.  Experience  teaches  that  digestive  disorders  such 
as  constipation  or  diarrhoea,  and  constitutional  derange- 
ments such  as  rachitis  are  frequently  produced  by  its 
persistent  use,  and  it  appears  to  be  more  than  an  occa- 
sional (at  least  cooperative)  cause  of  scurvy. 

Admixture  of  Cereals. — Since  the  advisability  of  finely 
dividing  and  suspending  the  casein  of  cow's  milk  and  of 
adding  to  the  nutritiousness  of  the  latter  caused  me  al- 
ways to  teach  the  admixture  of  cereals  to  it,  even  in  the 
very  first  days  of  infancy,  the  subject  of  infant  feeding 
has  never  been  lost  sight  of  by  medical  men,  pure  scien- 
tists and  tradesmen.  No  subject  has  been  treated  more  ex- 
tensively, more  eagerly,  sometimes  even  more  spitefully, 
than  that  of  infant  feeding.  The  philosopher's  stone  has 
not  been  so  anxiously  sought  for,  nor  been  so  often 
found  in  medical  journals,  books  and  societies,  as  the  cor- 
rect infant  food  and  the  appropriate  treatment  of  cow's 
milk.  After  the  finally  faultless  thing  had  been  dis- 
covered very  many  times,  it  was  therefore  not  a  surprise 
but  a  source  of  gratification  to  me  to  meet,  in  the  Berl. 
Klin.  Woch.,  No.  10,  1895,  an  article  of  Heubner's  who, 
after  having  contributed  for  years  as  much  as  any  writer, 
if  not  more,  to  the  literature  of  the  subject,  recommends 
the  "  utilization  of  flour  in  the  intestines  of  young  nurs- 
lings." Basing  his  remarks  firstly  on  the  researches  of 
SchifFer,  Korowin  and  Zweifel  (quoted  in  my  early  writ- 
ings on  that  very  topic  more  than  twenty  years  ago),  who 
by  experimentally  proving  the  digestibility  of  a  certain 
amount  of  starch  in  the  saliva  (and  pancreatic  juice)  of 
young  infants^   justified   my   empirical   findings   of  many 

2  Bias  dies  hard.  While  it  took  Heubner  more  than  twenty 
years  to  avail  himself  of  very  accessible  physiological  experi- 
ence, a  celebrity  of  equal  rank  (Philip  Biedert,  Handbuch  der 
Kinderkrankheiten,  11th  ed.,  1894,  p.  39)  still  appears  to  ap- 
prove of  the  opinion  that  a  nursling  must  have  "  no  amylacea " 
because  of  their  indigestibility,  before   the  protrusion  of  teeth. 
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previous  years,  and  secondly,  on  what  he  is  pleased  to 
call  "  Jacobi's  practical  experience," — the  Berlin  physi- 
cian recommends  in  intestinal  diseases  of  the  very  young 
the  simplest  flours,  mainly  of  rice  and  oats  (which  have 
a  finer  microscopical  structure  than  wheat).  He  point- 
edly adds :  "  Very  young  infants  do  better  on  a  dilution 
of  milk  with  a  thin  rice  decoction  than  with  mere  milk 
sugar  solution.  Practical  experience  surpasses  theoretical 
conclusions."^  There  is  but  one  point  in  which  the  fa- 
mous teacher  does  not  yet  agree  with  me,  for  in  his  exposi- 
tions we  meet  with  the  remark,  that  he  "  cannot  approve 
of  the  colossal  dilution  recommended  by  the  authority 
of  Jacobi."  The  "  colossal  dilution "  alluded  to  is  that 
of  milk  in  4  or  5  parts  of  oatmeal  or  barley  water  for 
the  use  of  the  newborn.  In  regard  to  this  dilution  also 
I  trust  I  shall  see  my  illustrious  colleague  siding  with 
me  yet.  The  demands  of  pepsin  digestion,  and  of  rapid 
growth  and  of  the  necessity  of  restitution  of  losses  ex- 
perienced by  eliminations  and  excretions  are  just  as  many 
reasons  for  extra  allowances  of  water  in  the  diet  of  very 
young  infants  who  have  to  rely  on  the  services  of  others. 
Older  children  know  how  to  find  it  and  how  to  serve  them- 
selves. In  addition,  it  is  certainly  true  that  a  large 
amount  of  water  passing  through  the  kidneys  removes 
the  inconveniences  and  dangers  of  the  peculiar  physio- 
logical process  which  takes  place  in  the  first  three  weeks 
of  every  life,  viz.,  uric  acid  infarctus,  the  results  of  which 
are  gravel,  renal  calculus  (by  no  means  rare)  and  nephri- 
tis. Indeed,  since  the  rather  frequent  adoption  of  my  plan 
of  supplying  the  very  young  with  quantities  of  water,  I 
hear  less  of  renal  complaints  in  them  than  I  did  dozens 
of  years  ago. 

Perhaps  the  tide  is  beginning  already  to  turn  in  my 
direction.  Norbert  Auerbach,  whose  researches  on  the 
difficulty  of  destroying  the  hay  bacillus  and  the  bacillus 
butyricus  are  very  meritorious,  recommends  larger  per- 
Before  long,  more  than  to-day  it  will  be  a  generally  accepted 
axiom  that  cereals  must  be  given  to  make  teeth  when  milk  food 
alone  does  not  suffice  for  their  development. 

»"Probiren  geht  uber  Studiren." 

217 


DR.    JACOBI'S    WORKS 

centages  of  water  in  infant  feeding  than  the  customary 
ones.  His  mixtures  for  the  first  and  second  months  of 
life  are  three  parts  of  water  and  one  of  milk,  for  the 
third  and  fourth,  two  and  one,  for  the  fifth  and  sixth,  one 
and  one,  for  the  seventh  and  eighth,  one  and  two.  His 
figures  are,  therefore,  not  exactly  like  mine,  but  even 
they  may  appear  heretic  to  my  critic.  In  connection  with 
this  subject  I  am  also  pleased  to  state  that  Auerbach  agrees 
with  me  on  another  subject.  The  sugar  he  adds  to  the  milk 
food  of  infants  is  not  milk  sugar,  but  cane  sugar,  of  which 
he  gives  twenty  grammes  daily,  and,  also  according  to 
my  old  teaching,  more  during  constipation.  He  prefers 
cane  sugar  undoubtedly  for  the  reasons  which  guided  me 
in  my  recommendations,  though  it  is  true  that  milk  sugar 
is  being  stripped  of  its  dangers  in  the  same  degree 
as  boiling,  sterilization,  or  pasteurization  are  carefully 
practiced. 

Virtually,  sterilization  has  been  practiced  by  me  these 
more  than  forty  years,  and  has  been  taught  by  me  these 
thirty-five  years,  both  in  lectures  and  in  books  and  essays. 
My  method  has  been  referred  to.  I  always  urged  that 
safety  increased  with  the  number  of  boilings.  Still  even 
lately  New  York  gentlemen  have  been  pleased  to  say,  and 
one  of  them  has  printed,  though  he  was  told  of  his  mis- 
take before  printing,  that  Jacobi  was  an  opponent  of 
sterilization. 

Actual  sterilization  according  to  Soxhlet  was  introduced 
in  New  York  by  A.  Caille.  Then,  manufacturing  firms 
took  it  up  as  a  matter  of  course.  One  of  them  was  pre- 
vailed upon  by  me  to  execute  a  device  of  Dr.  A.  Seibert, 
who  advised  the  determination  of  the  amount  of  sterilized 
food,  and  the  graduation  of  the  feeding  bottles,  according 
to  the  weight  of  the  infant.  In  most  cases  this  plan  is 
good,  for  the  condition  of  the  child  can  mostly  be  meas- 
ured by  the  increase  of  its  weight.  Only  fat,  clumsy, 
rachitic  children  make  an  exception ;  in  them  the  rapid 
increase  of  weight  is  rather  a  morbid  condition  than 
a  symptom  of  healthy  development.  Besides,  he  im- 
proved his  food  by  adding,  in  conformity  with  my  prac- 
tice and  sterilizing  at  the  same  time  with  the  milk,  either 
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barley  or  oatmeal  water.  A  recommendation  of  his  ster- 
ilizer is  its  cheapness,  which  makes  it  more  accessible 
to  the  poor.  His  plan — developed  later — to  filter  milk 
before  sterilization,  is  identical  with  that  recommended 
by  Auerbach. 

The  writings  and  practical  instruction  of  Dr.  Rowland 
Godfrey  Freeman  have  been  a  great  advantage  to  New 
York,  particularly  to  its  poor  population.  He  insists  upon 
pasteurization  as  a  sufficient  method  of  safety.  As  the 
adviser  of  Mr.  Nathan  Strauss  in  his  successful  endeavors 
to  supply  thousands  with  a  safe  article  of  food,  he  has 
benefited  the  city  and  aided  in  setting  an  example  which 
should  and  will  be  imitated. 

Modified  Milk. — Pasteurization  is  also  employed  by 
Rotch.  In  a  paper  read  before  the  American  Pediatric 
Society  at  Boston,  May  4th,  1892,*  he  presented  amongst 
others  the  following  statements  which  I  gladly  repeat, 
as  I  know  his  teachings  to  have  done  a  great  deal  of  good. 
Indeed,  I  was  so  much  impressed  by  them  that  I  encour- 
aged the  gentleman  who  had  conducted  a  milk  laboratory 
on  Dr.  Rotch's  plan  in  Boston  to  establish  a  similar  insti- 
tution in  New  York.  Some  of  Dr.  Rotch's  lucid  state- 
ments are  as  follows: 

"  What  the  profession  needs  is  the  knowledge  that  they 
may  have  milk  laboratories  where  the  materials  are  clean, 
sterile,  and  exact  in  their  percentages.  Slight  changes  in 
the  three  elements  of  the  milk,  of  which  we  have  the  most 
accurate  knowledge,  namely,  the  fat  sugar  and  albumi- 
noids, are  of  real  practical  value  in  managing  the  diges- 
tion and  nutrition  of  the  infant  (normal  percentage  in 
milk  of  fat  2.02-4.37,  of  milk  sugar,  5.70-7.10,  of  al- 
buminoids, 1.08-3.07,  of  mineral  matter,  0.12-0.20.)  The 
digestive  capabilities  of  the  infants  differ,  just  as  those 
of  adults,  and  nature,  therefore,  provides  a  variety  of 
good  breast-milks  adapted  to  the  individual  idiosyncrasy 
of  the  special  infant.     With  this  fact  impressed  upon  us, 

4  The  value  of  milk  laboratories  for  the  advancement  of  our 
knowledge  of  artificial  feeding.  By  T.  M.  Rotch,  Trans.  Am. 
Ped.  Soc,  1892,  iv.  244. 
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we  can  well  see  that  in  artificial  feeding  no  routine  mix- 
ture will,  in  all  cases,  prove  successful.^  We  are  in  need 
of  a  means  by  which  we  can  prescribe  exactly  accord- 
ing to  the  idiosyncrasy  of  the  digestion  we  are  dealing 
with. 

"  A  separator  with  many  thousands  of  revolutions  in  a 
minute,  separates  from  the  milk  foreign  material  and 
divides  it  up  into  a  cream  of  a  stable  percentage  and 
separated  milk.  The  milk  sugar  and  the  albuminoids, 
also  the  mineral  matter  of  this  milk,  is  fairly  well  known, 
and  thus  the  laboratory  worker  is  enabled  to  put  up  any 
prescription,  which  for  a  healthy  baby  of  four  months 
would  read  fat  4,  milk  sugar  1[ ,  albuminoids  1.50.  Put 
up  8  tubes,  each  4  ounces  (with  lime  water  5  per  cent). 
Pasteurize  (75°C-l67°F)  for  twenty  minutes.  In  this 
mixture  the  lime  water  is  just  sufficient  to  slightly   alka- 

5  All  this  proves  also  that  nature  allows  a  great  deal  of  lati- 
tude, for  the  milk  of  a  woman  is  changing  and  sometimes  quite 
rapidly  so,  and  still  the  baby  continues  to  thrive.  It  also  proves 
that  an  attempt  at  regulating  the  percentages  of  milk  ac- 
cording to  invariable  rules,  while  circumstances  of  surroundings 
and  individual  health — perceptibly  changed  or  not — may  differ, 
is  liable  to  be  very  deceptive.  Altogether,  no  iron-clad  rule  holds 
good  for  a  living  body,  in  which  organic  assimilation  is  not 
regulated  by  the  fixed  laws  of  crystallization.  This  is,  indeed, 
proved  by  nothing  better  than  by  the  variability  of  the  constitu- 
ents of  good  milk.  According  to  the  very  figures  presented  by 
Dr.  Rotch  himself,  fat  may  vary  from  2.02  to  4.37,  albuminoids 
from  1.08  to  3.27,  and  still  the  milks  exhibiting  these  wide  dif- 
ferences are  "  normal." 

In  regard  to  the  percentages  of  fat  in  cow's  and  in  woman's 
milk  the  results  of  chemical  analysis  have  lately  changed  in  favor 
of  the  latter.  But  the  general  principles  in  regard  to  fat  feed- 
ing, its  effect  on  digestion,  and  the  normal  occurrence  of  fat  in 
the  healthy  faeces  of  an  infant  fed  on  normal  nourishment 
(breast-milk)    are  not  therefore  altered. 

Neither  mathematics  nor  chemistry  alone  direct  the  organic 
economy.  If  that  were  so,  the  chemist  Soxhlet — -otherwise  so 
deserving  and  justly  famous — would  be  justified  in  the  advice 
he  coolly  gives  the  physician,  to  add  milk  sugar  when  there  is  no 
fat  in  tiie  food  and  thereby  to  obtain  the  necessary  amount  of 
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linize  the  cow's  milk.^  In  this  way  the  food  of  the  child 
can  be  modified  according  to  age,  and  to  changed  con- 
ditions of  health." 

In  a  case  of  duodenal  jaundice,  in  a  girl  of  six  years, 
the  doctor  prescribed  fat  0.5,  milk  sugar  6,  albuminoids 
4,  give  4  ounces  every  two  hours.  Send  12  tubes,  each 
4  ounces,  lime  water  one-tenth.  In  a  case  of  summer 
diarrhoea  in  a  girl  of  four  months,  fat  2,  milk  suj^ar  5, 
albuminoids  1,  send  20  tubes,  each  1  ounce  and  1  drachm. 
At  time  of  each  feeding,  add  lime  water  3  drachms.  Steri- 
lize at  212°F. 

One  of  the  beliefs  guiding  the  author  of  this  method 
is  as  follows:  "  The  constituents  of  the  nutriment  which 
nature  has  provided  for  the  offspring  of  all  animals  and 
human  beings  that  suckle  their  young,  is  essentially  animal 
and  not  vegetable.  Human  beings  in  the  first  12  months 
of  life  are  carnivora.  An  animal  food  entirely  and  al- 
ways free  from  any  vegetable  constituents,  has  been  proved 
to  be  the  nutriment  on  which  the  greatest  number  of  hu- 
man beings  live  and  the  least  number  die." 

Those  who  followed  my  teachings  at  any  time  during 
this  one-third  of  a  century,  know  that  I  take  some  excep- 

carbon-hydrates.  Fortunately  organic  chemistry  is  not  identical 
with  physiology. 

The  methods  of  Biedert  and  Arthur  Meigs  are  based  upon 
these  modern  analyses  of  milk.  The  former  prepares  a  cream 
mixture  which  contains  1  per  cent,  of  casein,  2  of  fat  and  4  of 
sugar.  It  is  to  be  mixed  with  milk  in  different  proportions.  One 
of  the  reasons  urged  by  him  for  the  addition  of  cream  is  the 
greater  dilution  (accomplished  by  my  cereal  decoctions)  of  the 
cow  casein,  the  difficult  digestion  of  which  he  takes  for  granted. 
The  mixture  of  Dr.  Meigs  is  well  thought  of  by  many  physicians. 
But  it  is  too  easily  influenced  by  irregularities  and  by  acci- 
dents happening  to  the  cream  while  being  obtained,  and  to  the 
milk  sugar  solution,  to  be  proof  against  frequent  failures  and 
to  become  popular  among  the  masses.  (Jacobi,  Intestinal  Dis- 
eases, p.  32.) 

e  Cow's  milk  is  either  alkaline,  or  neutral,  or  acid.  The  con- 
stant recommendations  of  five  per  cent,  of  lime  w«ter  for  the 
purpose  of  alkalization  is  therefore  far  from  exact,  and  from 
strictly  scientific.     Besides,  how  much  alkalization  is  effected  by 
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tion  to  this  broad  statement.  Saliva  and  pancreatic  juice 
are  good  for  something  better  than  idle  elimination,  and 
"  nature "  prepared  pepsin  digestion.  The  proof  Dr. 
Rotch  refers  to  can  be  experience  only.  Mine  has  taught 
me  somewhat  differently  from  the  axiomatic  positiveness 
of  his  assertion.  But  it  must  be  far  from  me  not  to 
present  Dr.  Rotch's  case  in  full.  His  standing  and  merits 
.are  such  as  to  give  him  a  hearing  wherever  and  what- 
ever he  discusses.  His  rules,  which  moreover  may  be 
modified  by  any  method  at  any  time,  are  thoroughly 
good,  they  are  scientific,  exact  and  well  thought  out.  More- 
over, they  are  proven  to  be  practicable.  No  matter 
whether  it  is  the  careful  handling  of  a  cautiously  pre- 
pared milk,  the  methodical  composition  according  to  per- 
centages, or  the  faithful  pasteurization,  or  all  of  them, 
the  results  are  good.  I  know  of  a  number  of  babies 
who  in  health  and  disease  have  done  well  on  the  pro- 
tracted use  of  the  laboratory  milk.  Only  one  observation 
struck  me  in  g  few  cases.  The  formation  of  the  muscles 
and  particularly  of  the  bones  appeared  to  be  slow,  the 
teeth  came  a  number  of  weeks  or  even  months  too  late, 
the  cranial  bones  turned  slightly  soft  in  a  few  instances. 
In  a  few  such  cases  I  had  to  add  animal  broths  or  juice 
before  the  usual  time;  in  one  I   tried   phosphorus    (elixir 

one  and  a  half  drachms  of  lime  water?  They  contain  exactly 
or  are  presumed  to  contain,  one-eighth  of  a  grain  of  lime. 

Lime  water,  the  liquor  calcis,  is  a  saturated  aqueous  solution 
of  calcium  hydrate  whose  percentage  varies  with  its  temperature. 
At  59°  F.  it  contains  somewhat  over  0.17  per  cent.  (1:600),  in  ris- 
ing temperature  less,  at  the  boiling  point  1  part  of  lime  in 
1300  of  water.  It  redissolves  as  the  liquid  cools.  If  the  food 
containing  lime  water  be  given  at  a  temperature  of  eighty  or 
ninety  degrees  part  of  the  lime  is  thrown  out.  Lime  water  warmed 
loses  most  of  its  alkaline  reaction;  it  is  markedly  alkaline  when 
cold,  only  faintly  so  when  boiled.  An  experiment  made  with 
good  milk  from  the  household  supply  gave  the  following  results: 
reaction  acid,  also  on  boiling.  One-twentieth  part  of  lime  water 
added  to  it  changed  the  reaction  but  slightly,  it  remained  acid. 
The  mixture  being  boiled,  reaction  remained  the  same.  When 
again  cooled  and  shaken  up,  it  was  stiU  acid,  but  slightly  less  so, 
than  before  the  dilution  of  the  milk  with  lime  water. 
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phosphori)  which  was  rejected;  in  others  it  was  well 
borne  and  useful.  But  taken  all  in  all,  the  method  ap- 
pears to  be  sound  and  successful,  as  far  as  it  can  be  so 
with  cow's  milk  and  the  casein  of  cow's  milk.  It  is  to 
be  deplored  that  for  the  present  it  is  a  method  only  for 
the  rich;  mine  has  the  advantage  of  being  one  for  the 
people,  both  rich  and  poor.  If,  or  as  long  as,  the  cir- 
culars of  the  laboratory  will  keep  free  of  pretentious  ex- 
aggerations— they  have  been  taking  that  turn  lately — ^the 
profession  will  do  well  to  rely  on  it,  or  its  like,  as  one  of 
the  means  of  furnishing  the  baby  a  food  deprived  of 
dangers,  and  in  most  cases  sufficient.  When  found  in- 
sufficient as  regards  tissue  building,  cereals  can  always 
be  furnished  in  the  same  mixture.  The  empirical  knowl- 
edge of  their  beneficial  effects,  with  which  we  have  been 
furnished  for  more  than  a  generation,  has  lately  again 
been  tested  experimentally  by  Springer,  of  Paris,  who 
improved  the  development  of  bone  by  a  decoction  of  mixed 
cereals  boiled  for  hours  in  succession.  This  long  duration 
of  the  boiling  process  is,  however,  not  demanded. 

Like  Professor  Rotch,  Professor  G.  Gaertner,^  of  Gratz, 
employs  the  centrifuge*  for  the  purpose  of  obtaining  a 
milk  resembling  that  of  woman.  'The  latter  was  found  by 
Escherich  to  contain  casein  1.82,  fat  3.10,  sugar  6.23  per 
cent.  The  average  of  many  examinations  of  cow's  milk 
resulted  in  casein  1.76,  and  fat  1.81,  and  sugar  2.4  per 
cent.  That  of  "fat  milk"  contained  casein  1.76,  fat  3, 
and  sugar  2.4  per  cent.  This  "  fat  milk  "  is  obtained  by 
so  arranging  the  tube  which  expels  the  cream  from  the 
centrifuge  separator  that  just  one-half  of  the  milk  con- 
tained therein  is  expelled  and  collected.  In  this  way, 
as  casein,  sugar  and  minerals  are  not  affected  at  all  by 
the  process  of  centrifuging,  the  percentage  of  the  latter 

7  Uber  die  Herstellung  der  Fettmilch, 

Professor  Escherich.  Die  Gaertnersche  Fettmilch,  eine  neue 
Methode  der  Sauglingsernahrung.  Both  in  Wiener  Med.  Woch., 
1894. 

8  Recommended  for  the  preparation  of  children's  milk  m  my 
"Intestinal  Diseases,"  1887,  p.  23. 
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is  not  changed  at  all,  while  that  of  the  fat  is  doubled. 
The  difference  between  Gaetner's  and  Rotch's  methods  is 
this,  that  the  former  is  applicable  to  the  large  majority 
(but  that  only)  of  infants  who  require  cow's  milk  ap- 
propriately prepared;  and  that  the  latter  permits  of  all 
sorts  of  changes  and  percentages,  and  of  all  adaptations 
to  opinions  and  intentions  of  the  physician  in  every  in- 
dividual case. 
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The  identity  of  milk-sugar  in  woman's  and  in  cow's  milk 
is  very  doubtful,  and  the  milk-sugar  of  the  market  is 
quite  often  impure.  That  alone  makes  it  desirable  or  ad- 
visable to  substitute  cane  sugar  if  this  afford  the  same 
advantage.  These  four  dozen  years  I  have  named  this 
very  same  substitution.  Part  of  any  kind  of  sugar  (as 
also  dextrin,  peptone,  and  salt  solution)  is  absorbed  in 
the  stomach.  Most  of  the  milk-sugar  of  the  milk  is 
changed  into  lactic  acid  by  the  bacterium  lactis-aerogenes, 
bacillus  acidi  pa.ralactici  (not  identical  with  Hueppe's 
bacterium  acidi  lactici,  Y.  Kozai.  Z.  Hyg.,  31  p.  337)  and 
perhaps  twenty  more  different  germs.  Possibly,  however, 
there  is  an  additional  source  of  lactic  acid  which  appears 
during  digestion  from  one-half  to  one  hour  after  a  meal, 
for  it  seems  that  this  short  time  is  not  sufficient  to  give 
rise  to  such  formidable  masses  of  microbes  as  are  re- 
quired for  the  purposes  of  transformation.  Possibly, 
therefore,  there  are  several  kinds  of  lactic  acid,  which 
differ  not  only  in  proportion  to  the  temperature  in  which 
coagulation  takes  place  and  the  composition  of  the  nutrient 
soil  of  the  bacteria.  Still,  all  of  this  appears  to  be  un- 
decided. 

Absorption  of  milk-sugar  need  not  always  be  direct, 
however.  Some  of  the  milk-sugar  which  was  not  absorbed 
as  such,  is  perhaps  (Dastre)  decomposed  by  microbic  ac- 
tion or  by  hydrochloric  acid,  or  by  some  unknown  fer- 
ment, into  galactose  and  glucose  and  then  absorbed 
(Portier,  in  Soc.  Biol.,  April  2,  1898).  Whew  eight-tenths 
of  1  per  cent,  of  the  milk-sugar  contained  in  the  whole 
milk  in  the  stomach  are  changed  into  lactic  acid,  no 
more  lactic  acid  is  produced.  Ordinarily  this  limit  is 
reached  when  about  one-fourth  of  the  milk-sugar  has  been 
changed  into  lactic  acid.  If  at  this  period,  however,  lac- 
tic acid  be  neutralized  by  an  alkali,  then  more  milk-sugar 
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Is  changed  into  lactic  acid.  In  this  way  the  amount  of 
lactic  acid  present  in  the  digestive  tract  and  ir  its  various 
derivata,  depends  on  accidents  only,  that  is,  mainly  on 
the  presence  or  absence  of  an  alkali,  and  it  appears  that 
in  every  preparation  of  cow's  milk  selected  for  the  use  of 
an  infant  there  is  milk-sugar  enough  to  supply  the  needs 
of  the  digestive  process.  Moreover,  a  goodly  part  of  the 
milk-sugar  introduced,  even  in  woman's  milk,  is  eliminated 
unchanged,  for  Blauberg  (Studien  iiber  Sauglingsfaces, 
p.  55)  found  the  nursling's  desiccated  feces  to  contain 
from  0.22  to  0.59  per  cent,  of  milk-sugar.  Escherich 
found  that  peptones  which  form  in  milk  are  destroyed 
by  acid  fermentation,  and  concludes  that  another  carbo- 
hydrate should  rather  take  the  place  of  milk-sugar  in 
order  to  avoid  the  excess  of  lactic  acid. 

It  appears  after  all  this  that  it  is  easier  to  give  too  much 
milk-sugar  than  too  little,  and  that  the  careful  measuring 
and  weighing  of  copious  quantities  of  milk-sugar  is  of 
doubtful  value,  even  if  you  know,  or  believe  you  know,  that 
the  milk-sugar  you  give  and  the  milk-sugar  of  woman's 
milk  are  identical.  Immediate  fermentation  in  the  intes- 
tine, moreover,  should  be  carefully  avoided  for  other  known 
reasons.  Lately  Dr.  Helen  Baldwin  has  published  (Jour- 
nal of  Experimental  Medicine,  Vol.  V.)  investigations 
which  prove  the  formation  of  oxalic  acid  as  the  result  of 
intestinal  fermentation.  It  appears,  therefore,  that  my 
method  of  adding  to  the  cow's  milk  mixtures  destined  for 
infants  and  children,  not  milk-sugar  but  cane  sugar,  ill 
moderate  quantities  estimated  rather  than  anxiously 
weighed,  was  correct  and  justified  by  modern  research. 

Similar  results  were  obtained  by  Rubner,  Heubner  and 
others,  while  lactic  acid  was  noticed  in  the  feces  by  Weg- 
scheider,  UfFelmann  and  Biedert.  The  milk-sugar  is  either 
absorbed  or  passes  out  in  the  feces  or  (that  is,  the  greater 
part  of  it)  is  changed  into  lactic  acid.  This  should  not 
be  in  excess. 

What  I  have  the  honor  of  presenting  to  you  in  these  words 
as  read  formed  nearly  literally  a  part  of  my  report  to  the 
Children's  Section  of  the  Thirteenth  International  Medical 
Congress  of   IPOO.     The  subject  being  of  importance  on 
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account  of  its  connection  with  infant  feeding,  than  which 
there  is  no  topic  apparently  more  simple  but  actually  more 
discussed,  contended  and  overwhelmed  with  uncertainties 
and  real  or  imaginary  difficulties,  I  bring  the  question  of 
milk-sugar  again  before  you  with  the  intention  of  rather 
settling  a  single  mooted  problem  than  to  open  a  discussion 
of  all  the  topics  connected  with  artificial  infant  feeding. 

When  I  began  the  practice  of  adding  cane  sugar  instead 
^  of  milk-sugar  to  the  artificial  food  of  the  infant,  many 
of  the  theoretical  reason's  for  so  doing  were  not  known, 
and  many  of  the  experiments  made  for  the  purpose  of 
founding  artificial  feeding  on  a  scientific  basis  were  not 
yet  performed.  But  what  I  have  always  asserted,  even 
before  some  of  my  advertisers  or  some  of  the  great  ex- 
perimenters of  to-day  consented  to  be  born,  is  that  ob- 
servations on  the  living  babies,  particularly  when  repeated 
a  thousand  times,  are  at  least  of  the  same  value  as  those 
made  on  test  tubes.  Though  the  physiological  working 
of  ingesta  cannot  be  watched  throughout  the  length  of 
the  alimentary  canal,  by  means  of  any  physical  of  intel- 
lectual Rontgerr  ray,  their  effects  on  the  health  and  life 
of  the  infant  may  be  noticed. 

When  these  effects  are  proven  to  be  salutary,  it  always 
takes  more  or  less  time  for  chemical  and  bacteriological 
research  to  confirm  the  results  and  to  prove  them  to  be  self- 
evident.  As  an  instance  of  this  kind  I  remind  you  of  the 
gradual  change  of  opimons  in  regard  to  the  administra- 
tion of  cereal  {i.e.,  in  part  amylaceous)  decoctions  in  the 
artifical  food  of  the  very  young.  Clinicians  like  Heubner, 
Keller,  or  Gregor  are  converted  to  beliefs  which  some  of 
them  had  long  condemned;  while  physiologists  and  chem- 
ists are  adding  more  and  more  actual  proofs  of  the  di- 
gestibility of  amylum  in  the  tract  of  the  newborn  to 
the  original  observations  of  Schiffer,  Zweifel  and  Korowin 
of  nearly  thirty  years  ago.^ 

In  the  same  way  my  method  of  substituting  cane  sugar 
for    milk-sugar   in*  infant   feeding  will   find   its   way  into 

1  Compare  the  experiments  of  E.  Garte,  Oazetta  Botkina,  Vol. 
xii.,  No.  1,  on  the  action  of  the  pancreas  in  the  fetus  and  new- 
born. 
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practice;  and,  as  has  occurred  before  very  frequerrtly, 
the  theories  of  the  laboratory  will  follow  the  lead  of  a 
thousand  practical  experiences. 

I  can  afford  to  wait — the  babies  must  wait. 

That  is  why  I  have  been  in  no  hurry  to  reply  to  a  gently 
polemical  footnote  which  my  famous  friend,  Prof.  Heub- 
ner,  of  Berlin,  publishes  in  connection  with  one  of  his 
very  numerous  but  always  interesting  and  learned  articles 
on  "  Infant  Feeding "  (Berlin  Klin.  Woch.,  April  29, 
1901).  In  his  paper,  "  Die  Energiebilanz  des  Sauglings," 
he  speaks  of  the  great  differences  of  foods  amongst  races 
and  peoples,  of  the  increasing  modern  freedom  ("  Bewe- 
gungsfreiheit  "),  in  regard  to  the  nutrition  of  the  weak 
and  sick,  which,  according  to  my  learned  friend,  "  is  al- 
most not  at  all  appreciated  by  pediatrists,"  though  "  Rub- 
ner  has  discovered  the  law  of  the  isodynamic  mutual  substi- 
tution of  nutrient  substances.  He  points  to  the  equal  and 
salutary  results  which  may  be  obtained  in  behalf  of  in- 
fants with  different  articles:  Liebig's  soup  (old),  Keller's 
malt  soup,  Heubner's  and  Hofmann's  and  Soxhlet's  and 
Heubner's  milk  dilution  (verj',  very  old),  pure  milk,  butter- 
milk (not  new),  Gartner's  milk,  and  he  might  have  added 
to  his  list  considerably. 

He  might,  for  instance,  have  quoted  the  many  proprie- 
tary articles  tried  by  Biedert,  that  most  learned,  cautious, 
and  successful  but  least  aggressive  and  least  pompous 
physician  and  author  ("  Dietetic  treatment  of  the  Digest- 
ive Disorders  of  Children,"  2d  Ed.,  1901).  Even  the 
teachings  of  Jacobi,  which  Hofmann  ("  Vorlesungen  iiber 
AUgemeine  Therapie,"  1885,  p.  224),  declared  to  be  most 
satisfactory  thus  far,  might  have  come  irr  for  a  passing 
notice. 

According  to  my  learned  friend  the  possibility  of  nour- 
ishing a  baby  with  results  different  from  those  of  ten  or 
twenty  or  thirty  or  two  years  ago  is  entirely  due  to  Rub- 
ner's  late  writings.  "  When  the  young  men  have  read 
his  modern  work  they  will  learn  wie  hiibsch  es  sick  aus- 
nimmt,"  how  pretty  it  looks  "  when  Jacobi  ventures  upon 
giving  instruction  on  the  influence  of  the  temperature  of 
the  atmosphere  on  decomposition  and  calorification  in  the 

228 


MILK-SUGAR    IN    INFANT    FEEDING 

organism."  This  influence  I  have  acted  upon  and  taught 
nearly  half  a  century,  and  before  Rubner  was  born,  with- 
out claiming  any  priority.  However,  I  do  not  believe  that 
Rubner  claims  priority  for  the  main  principles  under- 
lying his  researches,  undertaken  alone  or  in  co-operation 
with  Heubner.  Least  of  all  shall  I  ever  undertake  to 
commit — that  time  has  gone  for  me  these  fifty  years — 
the  crime  of  lese  majeste  which  consists  in  not  ecstatically 
and  vociferously  recognizing  the  latest  outcome  of  an 
author's  experimentation  or  very  newest  magazine  article, 
as  new  and  ne  plus  ultra. 

One  more  word:  Dr.  Heubner  says  that  my  remarks^ 
quoted  by  him  (piecemeal)  from  the  Archiv.  fiir  Kinder- 
heilkunde.  Vol.  XXXI.,  p.  17,  leave  him  "  absolutely  cool." 
I  suppose  it  is  important  that  we  should  know  that.  I 
may  be  permitted  to  say  that  his  remarks  instead  of  leav- 
ing me  "  cool,"  warm  me  to  the  innermost  of  my  heart.  It 
is  dozens  of  years  that  I  have  presented  the  principles 
extolled  in  Heubner's  latest  essay.  It  is  true  I  never 
coined  the  term  "  balance  of  energy,"  or  "  quotient  of  en- 
ergy." But  I  have  been  teaching  the  impropriety  of  lim- 
iting the  feeding  of  infants  to  art  unalterable  formula, 
have  refused  to  identify  cow's  and  woman's  milk,  have 
denied  the  equivalence  of  the  latter  and  cow's  milk,  no 
matter  how  prepared  or  how  modified,  have  insisted  upon 
the  digestibility  and  usefulness  of  a  certain  amount  of  ce- 
reals (amylacea),  have  asserted  the  beneficent  latitude  of 
nature  as  compared  with  the  dictatorial  utterances  of  our 
laboratory  tyrants,  of  chemists  and  bacteriologists  and 
other  "  authorities,"  have  accumlated  decade  after  decade 
of  practical  examples  with  my  methods  as  first  laid  before 
European  readers  in  the  first  volume  of  Gerhardt's  "  Hand- 
buch,"  and  taught  to  legions  of  American  students  and 
readers,  have  quietly  stood  by  when  I  hardly  ever  was 
mentioned  by  the  European  workers  irt  the  same  field,  in 
connection  with  the  subjects  that  appeared  easily  under- 
stood if  approached  in  the  spirit  of  cool,  practical  ob- 
servation, and  from  the  view  of  practical  humanitarianism, 
and  have  finally  found  that  what  I  practiced  and  taught 
has  at  last,  though  slowly  and  laboriously,  in  endless  articles 
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and  self-styled  discoveries,  been  recognized  to  be  true. 
No  less  a  man  than  Dr.  Heubner  has  been  gradually  con- 
verted to  my  ways  (Berlin.  Klin.  Woch.,  1895,  No.  10, 
and   frequently   afterwards). 

Indeed,  so  far  has  the  balance  swung  in  my  favor  that 
adepts  of  what  they  consider  a  new  era,  like  Gregor  (Jahrb. 
f.  Kinderh.,  Vol.  XXX.)  have  gone  too  far  in  the  direction 
of  the  active  valuation  of  amylaceous  foods  in  the  nutri- 
tion of  infants.  But  this  excess  of  zeal  will  correct  itself. 
For  the  present  that  excess  has  its  many  sources.  It  is 
caused  by  the  failure  of,  studying,  or  the  neglect  of,  our 
own  history  by  the  over-specialization  of  medical  practice 
and  research  which  creates  undue  division  of  labor  and 
artisans,  but  no  physicians ;  by  the  rivalry  of  "  schools  " 
that  means  nowadays  the  clinical  laboratories  of  different 
universities  bent  upon  swelling  the  outputs  of  the  print- 
ing presses — by  the  ambition  of  clinical  teachers  which 
tempts  immature  students  to  embark  in  a  special  little 
"  study "  in  a  workshop  which  for  the  time  being  and 
sometimes,  for  a  long  time  to  come  they  take  to  be  the 
world,  while  it  is  their  den  only. 

No  wonder  that  literature  is  full  of  unripe  products 
of  priority  claims,  of  loud  cackling  over  the  newly  laid 
eggs.     What  does  that  hen  of  Claudius  say: 

"  Erst  leg  'ich  meine  Eier, 
Dann  recensir  'ich  sie." 

Now,  then,  far  from  feeling  "  cool,"  I  feel  warm  at 
the  turn  things  have  begun  to  take.  Infant  diet  will  some 
time,  if  not  now,  be  a  branch  of  medicine  or,  rather,  hy- 
giene. No  longer  controlled  by  the  hundred  different  dicta 
of  a  hundred  different  dictators  or  interested  manufac- 
turers and  stock  owners,  but  governed  by  common  sense 
and  directed  by  a  few  well-understood  facts,  guided  by 
the  observation  of  the  individu.al  infant,  with  a  due  knowl- 
edge of  the  latitude  kindly  afforded  by  nature,  and  a 
proper  regard  for  the  physiology  of  the  infant's  alimen- 
tary tract. 

One  of  the  latest  contributors  to  the  milk-sugar  litera- 
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ture  is  Joseph  Prechtl.^  His  objection  to  selecting  milk- 
sugar  as  an  addition  to  the  infant  food  is  possibly  based 
on  the  non-iden-tity  of  the  casein  of  cow's  milk  and  that 
of  woman's  milk,  on  account  of  which  milk-sugar  must 
necessarily  act  differently  on  the  two  substances.  Now, 
casein  is  kept  in  solution  by  phosphate  of  calcium,  the 
phosphoric  acid  of  which  is  separated  from  the  calcium  by 
the  action  of  lactic  acid.  When  this  is  in  excess  and  de- 
composes the  active  phosphate,  casein  is  thrown  out  of  its 
.  solution  and  loses  its  ready  solubility. 

Cow's  milk  contains  three  times  as  much  casein  as  does 
human  milk  and  much  less  milk-sugar  (3  to  5,  6).  In  this 
relative  proportion  cow's  casein  remains  in  solution.  When 
this  proportion  is  disturbed  by  adding  an  undue  quantity 
of  milk-sugar  to  cow's  milk,  its  casein  becomes  more  in- 
digestible through  coagulation.  It  is  disturbed  by  adding 
more  than  the  quantity  of  sugar  found  in  human  milk, 
which  contains  so  much  more  of  it  than  cow's  milk.  It 
should  have  struck  the  sticklers  for  the  action  of  chemical 
scales  in  preference  to  that  of  infant  bowels,  that  the 
proper  quantity  of  sugar  to  go  with  a  cow's  milk  mix- 
ture would  be  the  relative  quantity  met  in  cow's  milk  which 
keeps  cow's  casein  in  solution,  and  not  the  percentage 
of  milk-sugar  as  contained  in  woman's  milk  which  is  in  ex- 
cess in  its  relation  to  cow's  milk  casein.  It  is  only  woman's 
casein,  that  though  in  a  percentage  three  times  smaller 
than  that  which  is  contained  in  cow's  milk  is  not  thrown 
out  by  its  larger  quantity  of  (milk-sugar  born)  lactic 
acid. 

Artificial  food  requires  the  addition  of  sugar.  It  is 
customary  to  add  to  cow's  milk  milk-sugar  enough  to  ob- 
tain the  normal  percentage  contained  in  woman's  milk. 
Why  this  is  doubtless  a  wrong  procedure  I  have  just  shown. 
Plain  water  dilution,  which  I  abhor,  would  require  6  per 
cent.;  cereal  decoction  admixtures  demand  less  (certainly 
1  per  cent,  less)  because  of  their  percentage  in  carbo- 
hydrates.    This  observation  should  commend  itself  to  those 

2jahrb.  f.  Kind.,  53,  1901.  "Is  milk-sugar  a  proper  (' vor- 
theilhafter')   admixture  to  infant  milk?" 
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in  whose  opinion  the  mutual  exchange  of  different  carbo- 
hydrates is  a  matter  of  course  from  a  chemical  point  of 
view. 

Milk-sugar,  being  a  constituent  of  human  milk,  is  rec- 
ommended for  admixture.  Some  of  the  proprietary  foods, 
however,  contain  grape  sugar  because  the  manufacturers 
remind  us  that  every  sugar  is  changed  into  grape  sugar. 
Cane  sugar  is  most  accessible  and  serves  the  same  purpose, 
is  of  the  same  composition  as  milk-sugar  (CJ2H22O11-I- 
H22O),  and  is,  like  the  rest,  finally  changed  into  lactic  acid. 
Soxhlet,  whq  is  a  chemist  only,  though  a  great  one,  and 
Heubner  and  Hofmann  exceed  the  6  per  cent,  considerably, 
intending  to  replace  the  insufficient  fat  by  another  carbo- 
hydrate,^ to  great  advantage  to  the  doctrinarism  of  the 
calory  theory,  but  to  tlve  detriment  of  the  bowels.* 

Epstein,  however,  found  that  no  kilo  baby  should  have 
more  than  12  grms.  (3  drs.)  of  milk-sugar,  always  with 
the  proviso  that  the  baby  is  in  good  health.  Dyspeptic 
infants  tolerate  very  much  less. 

In  his  preference  of  milk-sugar  to  any  other  kind  of 
sugar  Soxhlet  is  very  eloquent.  He  is  a  chemist,  and  in 
that  capacity  is  bound  to  know  that  most  of  it  arrives 
unchanged  in  the  small  intestine  where  most  of  it  is 
changed  into  lactic  acid,  but  is  not  necessarily  aware  of 
the  fact  that  it  may  cause  diarrhoea  (indeed,  many  practi- 
tioners employ  milk-sugar  for  its  purgative  effects), 
tympanites  and  colic.  A  chemist  only,  no  physiologist, 
will  calculate  and  assert  the  equivalence  of  carbohydrates, 
t.  e.,  sugar  and  fat,  in  the  nutrition  of  infants.  Where 
there  is  a  purgative  action  there  can  be  no  nutritive  effect. 
Besides,    babies    are    no    chemists,    and    not    bound    to    be 

8  There  is  too  much  ado  over  the  difference  of  the  fat  percent- 
age in  the  two  milks.  It  is  3.7  per  cent,  in  cow's  milk,  3.8  per 
cent,  in  woman's  milk,  according  to  reliable  analyses. 

*  P.  Zwelfel  ("  Etiology,  Prophylaxis  and  Therapy  of  Rachitis," 
1900)  believes  he  has  found  that  the  mixture  of  equal  parts  of 
milk  and  a  6  per  cent,  solution  of  milk-sugar  is  slightly  more 
digestible  than  pure  milk.  In  this  respect,  however,  milk-sugar 
is  inferior  to  chlorid  of  sodium.  For  the  same  author  found  that 
a  0.2  to  0.6  solution  of  salt  added  to  an  equal  quantity  of  milk 
increases  its  digestibility  to  a  still  greater  extent   (p.  127). 
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guided  by  chemical  formulae  in  their  compound  physio- 
logical   functions. 

Large  quantities  of  milk-sugar  cause  diarrhoea,  as  I, 
Neumeister  and  many  others  have  observed.  Experience 
taught  me  what  I  have  always,  more  than  forty  years, 
recommended;  that  is,  a  small  amount  of  sugar,  even  cane 
sugar,  dissolved  in  warm  water  is  one  of  the  mild  but 
effective  purgatives  when  indicated  for  constipated  babies. 

For  its  purgative  effect  sugar  is  given  to  the  newborn 
''  in  warm  water  or  in  some  warm,  aromatic  tea.  Such  a 
medication  is  rarely  demanded,  for  meconium  is  not  often 
so  solid  or  the  mucus  of  the  colon  so  inspissated  as  to  re- 
quire dilution.  Still,  there  are  cases  with  indications  for 
a  mild  purgative.  But  A.  Keller  (the  accomplished  as- 
sistant at  Czerny's  clinic,  Breslau)  declares  sugar  to  be  by 
no  means  injurious  or  indifferent.  That  is  why  both 
these  gentlemen  oppose  the  employment  of  sugar  in  treat- 
ing or  feeding  the  newborn,  and  advise — saccharin  in- 
stead, "  to  which  there  can  be  no  serious  objection."  ° 

They  do  not  deem  it  permissible  to  give  anything  but 
"  tea  "  with  saccharin  the  first  day  of  life,  because  experi- 
ments with  feeding  at  that  time  may  give  rise,  sometimes, 
if  not  always,  to  "  intestinal  diseases."  Why  the  latter 
assertion.?  Forsooth,  because  "  Janseir  (' Ergebnisse  dev 
allg.  Pathol.  V.  Lubarsch  u.  Ostertag.,'  1897,  p.  826)  made 
experiments  on  newborn  calves  with  boiled  milk  which 
almost  always  resulted  in  hemorrhagic  diarrhoea,"® 

Formerly  (formerly  only?)  the  question  of  nourishing 
the  newborn  was  treated  from  a  different  point  of  view. 
It  was  deemed  cruel  and  injurious  to  permit  the  usual 
loss  of  weight;  means  were  recommended  to  improve  the 
secretion  of  mother's  milk  or  substitutes  were  anxiously 
searched  for.  Now,  however,  we  are  told  that  all  the  ob- 
servations  of   centuries    and   all  the   thinking   of  obstetri- 

5  One  objection  may  be  the  excessive  sweetness  of  saccharin. 
It  should  not  be  forgotten  that  milk-sugar  is  less  soluble  and 
much  less  sweet  than  cane  sugar;  moreover,  that  colostrum  is  less 
sweet  than  milk. 

6  Czerny  and  A.   Keller,  "  Des   Kinder  Ernahrung,  etc.,  1901, 

p.  7." 
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cians  and  practitioners  were  for  naught,  because  a  single 
man's  experiment  on  calves,  instituted  in  1898,  resulted 
in  hemorrhagic  diarrhoea — in  calves.  These  calves  have 
changed  it  all.  The  human  newborn  babies  when  losing 
weight  were  considered  to  be  the  victims  of  unfavorable 
circumstances,  of  absent  or  deficient  milk,  of  ill  health 
of  the  mother,  etc.  Now  they  are  just  where  they  ought 
to  be;  when  a  week  old  some  outside  experimenter  on 
calves  considers  your  baby  should  weigh  ten  or  fifteen 
ounces  less  than  at  birth.     Risum  teneatis  amici. 

Woman's  milk  contains  after  the  first  week  of  lacta- 
tion, more  milk-sugar  than  cow's  milk.  In  the  first  week 
the  percentage  is  low.  Soldner ''^  found  2.22,  3.13  per  cent, 
until  the  sixty-first  hour  of  life.  G.  Edlefsen,^  59  per 
cent,  on  the  third  day.  PfeifFer,®  3.36  at  the  same  time. 
On  the  eighth  day  the  percentage  rises  to  6,  after  that  time 
very  little.  According  to  Soldner  it  amounts  till  the  170th 
day  to  6.39,  never  in  his  experience  beyond  6.87.  As  a 
matter  of  fact,  however,  it  should  be  remenibered  that  the 
milk  of  different  women  at  various  periods  of  lactation,  and 
under  varying  circumstances  is  subject  to  changes.  Na- 
ture is  not  given  to  fanatical  doctrinarism  like  our  omnis- 
cient chemists  who  regulate  diet  and  training  from  behind 
the  counters   of  their  laboratories. 

It  would  do  our  Soxhlets  and  smaller  men  also  a  world 
of  good  if  they  would  see  now  and  then  an  actual  living 
baby.     Said  Heubner,  a  short  year  ago,^''  "  We  have  luck- 
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fl  Jahrb.  f.  Kind.,  xx.,  1883. 

10  Verein  f.  Inn.  Med.  Session  of  July  2,  1900.  And  many 
j'ears  before  him  Fliigge  plaintively  expressed  his  regrets  that 
"  we  have  allowed  ourselves  to  be  guided  by  people  who  are 
neither  hygienists  nor  physicians,  but  chemists,  farmers  or  apothe- 
caries." 
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ily  advanced  so  far  as  no  longer  to  believe  in  our  depend- 
ence on  laboratory  experiments  in  the  feeding  of  infants. 
For  decades  we  have  suffered  from  the  fact  that  we  were 
too  eager  to  apply  the  experiment  of  laboratories  in  prac- 
tice." ^ 

It  is  worth  while  to  repeat  that  the  colostrum  of  the 
first  days  while  containing  a  great  deal  of  albuminates, 
holds  but  little  sugar,  even  less  than  is  found  in  cow's 
.  milk.  That  is  why  the  excess  of  sugar  to  which  the  new- 
born has  to  submit  when  water  is  given  or  artificial  food, 
is  not  in  accordance  with  what  the  newborn  has  a  right 
to  expect. 

If  it  be  given  milk-sugar,  however,  it  should  be  taken 
into  account  that,  as  has  been  said  before,  the  milk-sugar 
of  human  milk  is  probably  not  identical  with  that  of  the 
cow  (A.  Schlossmann.  "  Unterschiede  Zwischenkuh  und 
Frauenmilch,"  Leipzig,  1898),  and  that  the  milk-sugar  of 
the  market  is  very  often  impure. 

In  connection  with  that  question,  E.  F.  Brush  ("  Milk," 
1898,  p.  63)  says:  "  In  regard  to  the  using  of  commercial 
sugar  of  milk  as  an  addition  to  cow's  milk  for  infant  feed- 
in,  I  think  it  is  a  mistake,  as  there  are  undoubtedly  all 
the  other  crystallizable  milk-salts  with  the  milk-sugar, 
and  consequently  we  can  know  very  imperfectly  what  we 
are  feeding  an  infant  with  when  we  are  giving  milk-sugar. 
If  the  milk  from  which  the  sugar  was  crystallized  contains 
improper  vegetable  salts,  these  would  undoubtedly  become 
crystallized  with  the  sugar,  and  many  of  the  proper  salts 
would  have  become  changed  to  the  lactates;  therefore,  I 
think  if  sugar  is  to  be  used  at  all,  although  I  deem  it  of 
doubtful  necessity,  the  pure  cane  sugar  is  undoubtedly 
the  best,  because  yoii  know  just  what  it  is." 

Amongst  the  clinicians  who  prefer  cane  sugar  to  milk- 
sugar  and  see  "  no  inconvenience  in  so  doing,"  is  Marfan. 
His  first  reason  for  this  choice  is  the  frequency  of  adulter- 
ation of  the  milk-sugar  in  the  market.  In  addition  to  the 
intestinal  and  nutritive  disorders  caused  by  an  excess  of 
lactic  acid  resulting  from  inordinate  milk-sugar  feeding, 
there  are  other  dangers.  Excess  of  lactic  acid  appears 
to  have  detrimental  effects  on  the  nutrition  to  such  an  ex- 
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tent  that  rickets  has  been  explained  by  its  chemical  action. 
Like  acetic,  oxalic,  formic  acids,  lactic  acid  has  been 
claimed  as  the  cause  of  rachitis  by  Ch.  Heitzmann,  in 
1873;  Tripier,  in  1875;  Neiss,  in  1876;  Siedamgrotzky 
and  Hofmeister,  in  1879,  while  Albarel  could  not  verify 
their  observations.  Such  differences  had  been  noticed  be- 
fore. Schmidt  and  O.  Weber  had  long  ago  met  lactic  acid 
iit  the  bones  of  animals  fed  on  that  material;  Marchand 
and  Gorup-Besanez,  in  the  urine;  while  Virchow  and 
Lehmann  found  the  bones  and  the  blood  alkaline.  After 
all,  however,  it  should  be  remembered  that  rachitis  means 
more  than  merely  excessive  elimination  of  lime  by  the  kid- 
neys and  intestines;  its  pathology  is  not  complete  without 
the  soft  swelling  of  the  peri-epiphyseal  cartilage,  of  the 
epiphyses  and  of  the  periosteum,  also  deformities  of  the 
bones.  That  is  why  the  presence  of  lactic  acid  in  the  cir- 
culation should  not  be  accused  of  being  the  cause  of  rach- 
itis. But  this  much  is  certain,  that  by  an  undue  presence 
of  lactic  acid  the  amount  of  phosphate  of  lime  in  the  urine 
and  in  the  feces,  at  least  in  one  of  them,  is  at  once  vastly 
increased,  and  that  the  bones  are  deprived  of  part  of  their 
calcium  :^^ 

11  It  is  on  account  of  this  and  its  eliminative,  chemical  action 
on  lime  (and  thereby  diuretic  effect),  which  it  removes  in  the 
shape  of  salts,  that  Rumpf  gives  lactic  acid  in  those  cases  of 
angina  pectoris  which  depend  on  calcification  of  the  blood-vessels, 
about  15.0  grms.  daily  for  months  in  succession.  It  is  self-under- 
stood that  the  food  should  be  fairly  free  of  lime.  That  is  why 
the  diet  is  as  follows:  250.0  meat;  100.0  bread;  100.0  fish;  100.0 
potato;  100.0  apples;  (or  instead:  green  beans,  peas,  or  cucum- 
bers.) 
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The  very  latest  essays  on  tuberculosis  in  its  relations 
to  the  consumption  of  raw  milk  are  by  Dr.  David  Bovaird 
in  the  December  number  of  IPOI  of  the  Archives  of 
Piediatrics ;  by  Biedert,  father  and  son,  in  the  Berliner 
klinische  Wochenschrift  of  November  25,  1901,  and  by 
Ostertag,  in  the  Zeitschrift  fiir  Hygiene  und  Infektions- 
krankheiten,  November,  1901.  The  first  two  come  to  sim- 
ilar conclusions.     Those  of  Dr.  Bovaird  are  as  follows: 

1.  English  reports  alone  show  any  considerable  mimber 
of  cases  of  primary  intestinal  tuberculosis. 

2.  Primary  intestinal  tuberculosis  is  a  very  rare  affec- 
tion among  children  in  or  about  New  York,  little  more 
than  one  per  cent,  of  tuberculosis   having  this  origin. 

3.  The  proportion  of  tuberculous  cases  found  at  autopsy 
in  New  York  is  lower  than  that  of  European  observers. 

4.  The  evidence  connecting  tuberculosis  among  children 
with  the  consumption  of  the  milk  of  tuberculous  cows  is 
very  scant. 

It  will  be  noticed  that  the  author  emphasizes,  as  all 
writers  on  the  same  subject  do,  primary  intestinal  tuber- 
culosis, that  means :  Visible  tuberculous  changes  in  the  in- 
testinal mucous  membranes,  lymph  follicles,  etc.  His  con- 
clusions are  drawn  from  what  he  considers  a  fact,  viz., 
that  the  twenty-two  cases  quoted  by  him  are  the  sum  total 
of  cases  in  which  the  relation  between  milk  and  the  tuber- 
culosis of  the  child  is  fairly  clear.  It  is  true,  what  he 
says,  that  this  number  is  astonishingly  small.  But  he 
could  not  fail  to  overlook  part  of  the  literature  which  in 
all  languages   is  vast  and  difficult  to  gather. 

Professor  Philipp  Biedert's  latest  observations  tally  with 
what  he  published  in  1883  and  1898.  According  to  him, 
tuberculous    infection   through   the   intestinal   canal   takes 
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an  inferior  rank,  and  he  is  disposed  to  teach  that  with  our 
present  knowledge  no  definite  rules  and  regulations  con- 
cerning the  management  and  use  of  milk  are  permissible. 

On  the  other  hand,  according  to  Ostertag  (Zeitschrift 
fur  Hygiene  und  Infektionskrankheiten,  1901)  and  Miiller 
and  Ascher,  it  appears  to  be  settled  that  the  milk  of  cows 
which  react  to  tuberculin  irrjections  without  giving  other 
symptoms  of  tuberculosis  contains  no  tubercle  bacilli,  that 
calves  and  pigs  may  be  fed  on  milk  furnished  by  such 
cows  for  weieks  and  months  without  becoming  tuberculous; 
that,  however,  the  milk  of  cows  with  tuberculous  udders 
is  highly  dangerous,  and  that  sometimes  the  milk  of  cows 
which  could  be  clinically  recognized  as  tuberculous  con- 
tains bacilli,  and  for  this  reason  the  destruction  of  these 
two  classes  of  cows  is  advisable. 

Guided  by  similar  convictions,  Bollinger,  at  the  Con- 
gress of  Tuberculosis  of  Berlin,  held  a  year  ago,  com- 
mitted himself  to  the  following  conclusions:  The  tuber- 
cidosis  of  cattle  and  hogs  is  aetiologically  identical  with 
that  of  man. 

Human  tuberculosis  is  no  important  factor  in  the  causa- 
tion of  that  of  cattle. 

The  infectiousness  of  the  meat  of  tuberculous  animals 
increases  with  the  stage  and  extent  of  the  disease.  Its 
dangers  may  be   averted  by  cookinsr. 

Most  dangerous  to  man  are  the  milk  and  the  unsterilized 
milk  products  coming  from  tuberculous  cows,  no  matter 
whether  their  tuberculosis  is  generalized  or  located  in  the 
udder   on   in   other  localities. 

Milk  of  tuberculous  cows,  when  taken  unboiled  in  large 
quantities  and  through  a  long  period,  is  very  dangerous, 
both  to  children  and  to  adults. 

Proof  thereof  may  be  found  in  the  tuberculosis  of  hogs ; 
it  is  very  frequent  and  is  caused  mainly  by  feeding  with 
the  infected  milk  of  tuberculous  cows.  The  frequency  of 
tuberculosis  in  the  young,  particularly  that  which  origi- 
nates in  the  lymph  bodies,  is  in  part  traceable  to  infected 
milk. 

On  the  same  occasion  Virchow  urged  the  necessity  of  a 
strict  legal  control  of  the  sale  of  meat  and  of  the  tuber- 
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culin  test  for  imported  cattle.  Milch  cows  aird  goats 
should  be  tested  with  tuberculin.  When  this  test  is  posi- 
tive, or  not  made  at  all,  the  sale  of  raw  milk  should  not 
be  permitted.  If  offered  for  sale,  it  should  be  first 
sterilized. 

Demme  ^  observed  the  following  case :  A  boy  of  five 
months  was  perfectly  healthy  while  at  the  breast  of  the 
mother.  Then  he  was  fed  on  raw  cow's  milk  and  suffered 
from  emaciation,  diarrhoea,  and  anorexia.  He  died  after 
^two  months.  There  was  tuberculosis  of  the  intestines  and 
of  the  meseirteric  glands;  all  other  organs  were  normal. 
The  cow  that  furnished  the  milk  died  suddenly  two  months 
afterward.  She  had  pulmonary  and  pleural  tuberculosis; 
the  udder  was  intact. 

The  same  well-known  and  reliable  author  reported  the 
cases  of  four  children  with  intestinal  tuberculosis.  They 
had  no  hereditary  predisposition,  but  had  been  fed  with 
the  raw  milk  of  tuberculous  cows. 

Olivier,  also  quoted  by  Dr.'Bovaird,  reports  other  cases. 
In  a  Paris  boarding  school  thirteen  girls  contracted  tuber- 
culosis; six  of  them  died;  several  perished  of  primary  in- 
testinal tuberculosis.  The  milk  furnished  came  from  a 
tuberculous  cow  with  a  badly  infected  udder.  Priimers 
tells  the  same  story  of  three  children  who  died  in  their 
third  year.  There  was  no  hereditary  predisposition,  but 
the  cows  were  tuberculous.  Johne  had  the  following  case: 
He  received  for  examination  the  thoracic  and  abdominal 
viscera  of  a  cow  that  had  had  the  reputation  of  being  the 
finest  cow  on  the  farm  until  she  emaciated  rapidly  and 
died.  Her  milk  had  been  selected  by  the  farmer,  on  ac- 
count of  her  splendid  condition,  for  his  own  infant.  This 
child  commenced  to  pine  away  and  died  of  miliary  cere- 
bral tuberculosis  at  the  age  of  two  years  and  a  half. 
Many  similar  cases,  well  authenticated,  were  collected  by 
Baum   in   the  Archiv   fur   Thierheilkunde,    1892,    No.    3. 

All  of  which  proves  the  possibility  and  the  actual  oc- 
currence of  tuberculous   infection  through  cow's  milk.     It 

1  Thiermedicinische  Vortrage,  Schneidemiihl,  1895,  part  7, 
quoted  by  Dr.  Bovaird. 
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is  not  necessary  to  prove  that  such  cases  are  very  numer- 
ous; their  very  existence  demonstrates  the  necessity  of  pre- 
ventive measures.  (It  has  been  claimed,  however,  that  if 
the  cases  were  frequent,  there  would  be  more  primary 
intestinal  tuberculosis.) 

Such  clinical  facts  are  naturally  more  rare  than  the 
positive  results  of  milk  feedings.  Bang,^  when  expreri- 
menting  with  milk  from  tuberculous  udders,  had  always 
positive  effects.  It  should  be  remembered  that  tuberculosis 
develops  slowly,  can  be  discovered  with  difficulty  only  in 
the  living  animal,  and  that  most  infants  get  their  milk 
from  a  mixed  herd,  and  not  from  a  special  cow.  Still 
there  is  a  different  aspect  of  the  question. 

Before  the  Association  of  American  Physicians,  in  1897, 
I  read  a  paper  entitled:  Jacksonian  Epilepsy;  Adenoma 
of  Liver;  Acute  Ascites  with  Tubercle  Bacilli.  I  am  here 
interested  in  the  latter  part  of  the  subject  only.  The 
amount  of  ascitic  fluid  was  excessive.  There  were  no  tuber- 
culous deposits  or  degenerations  anywhere.  Nor  were 
there  any  lesions  of  the  intestines  which  might  be  charged 
with  admitting  bacilli  into  the  circulation.  But  it  has 
been  demonstrated  that  lesions  of  the  mucous  surface  are 
not  required  to  admit  tubercle  bacilli.  Nor  are  hiatuses 
in  the  epithelial  covering,  such  as  Stoehr  has  found  on  the 
normal  tonsils,  required  for  that  end.  It  has  been  known 
for  some  time,  as  an  additional  fact,  that  initial  tuber- 
culous lesions  need  not  correspond  with  the  localities  of 
original  affections,  for  pulmonary  infiltrations  will  follow 
the  injections  of  bacilli,  though  made  in  distant  places. 
Koch  proved  that  lymph  bodies  might  become  diseased 
without  affection  of  their  roots.  Solid  particles  are  swept 
through  the  lungs.  The  spores  of  saprophytes  and  of 
anthrax  are  so  introduced.  Probably  this  happens  more 
readily  in  children,  whose  organs  are  less  altered  by  the 
solid  results  of  previous  morbid  processes.  Bollinger  and 
Heller  also  have  demonstrated  that  tubercle  virus  may 
penetrate  through   intact  tissue,  and   that  the   assumption 


2  Deutsche     Vierteljahrgschri-ft    fiir    oefentliche     Gesundheits- 
pflege,  1901. 
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of  Babes  that  cocci  prepared  the  soil  for  such  penetration 
and  absorption  is  unfounded.  In  my  case  the  presence  of 
tubercle  bacilli  in  the  abdominal  cavity  can  therefore  be 
explained  in  one  of  two  ways  only.  They  were  originally 
circulating  in  the  blood  or  contained  in  the  intestine.  As 
there  were  no  miliarj'^  or  other  deposits  anywhere,  the  for- 
mer is  hardly  credible.  The  presence  of  bacilli  in  the 
intestine  is  explained  by  the  facility  of  their  admission 
with  ingesta.  Indeed,  it  is  probable  that  many  intestinal 
''tracts,  perhaps  most,  harbor  bacilli  now  and  then.  When 
circumstances  are  favorable,  they  are  absorbed  instead  of 
being  expelled.  Such  favorable  circumstances  are  either 
local  lesions  of  the  surface  or  sudden  changes  of  osmosis. 
The  latter  existed  in  my  case  to  an  unprecedented  extent; 
the  former  were  absent.  Thus  it  would  seem  as  if  absorp- 
tion of  tubercle  bacilli  might  take  place,  though  the  intes- 
tinal lining  be  ever  so  normal,  not  to  speak  of  the  greater 
facility  of  absorption  during  the  frequent  occurrence  of 
local  lesions  like  those  of  catarrh,  inflammation,  and  ulcer- 
ation. As  a  rule,  disintegrated  or  absent  epithelium  and 
open  blood-vessels  or  lymph  channels  are  ready  passes  for 
the  entrance  of  microbes  or  toxines. 

Moreover,  the  young  intestine  is  particularly  predis- 
posed, it  appears,  to  absorption,  both  in  its  normal  and 
diseased  conditions.  Its  net  of  blood-vessels  is  extremely 
complex,  its  lymph  nodes  and  villi  numerous  and  large.  It 
seems  therefore,  that  noxae,  mainly  tuberculous,  contained 
in  the  intestinal  tract  must  be  expected  to  be  readily  ab- 
sorbed. Is  that  really  so?  I  should  say  it  is.  For 
the  frequency  of  peritoneal  tuberculosis  in  infants  and 
children  is  amazingly  great.  And  where  does  it  origi- 
nate ? 

To  judge  from  the  fact  that  peritoneal  tuberculosis  is 
almost  always  isolated  and  localized  (and  therefore  prob- 
ably curable)  and  rarely  follows,  but  generally  precedes, 
pleural  or  pulmonary  tuberculosis  when  there  is  an  oc- 
casional dissemination  of  the  tuberculous  infection,  I  must 
conclude  that  tuberculosis  often  enters  the  free  abdominal 
cavitv,  and  may  spread  from  there,  through  the  intestine, 
no   matter   whether   the   latter   is   in    a   healthy,   or   fairly 
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healthy  condition,  or  not.^  This  much  must  be  admitted 
that,  after  all,  primary  tuberculous  ulcerations  are  rare. 
When  they  are  found,  they  are  mostly  connected  with  pul- 
monary tuberculosis,  mostly  of  a  mixed  type.  Not  less 
rare  is  primary  tuberculosis  of  the  mesenteric  glands.  But 
peritoneal  tuberculosis  is   very,  very  frequent. 

Measures  for  the  prevention  of  tuberculosis  should  be- 
gin at  a  very  early  date.  It  is  quite  frequent  in  the  first 
year  of  life,  and  quite  serious,  even  fatal.  When  it  is  met 
with  in  more  advanced  childhood,  it  may  be,  and  generally 
is,  traced  back  to  early  influences.  It  is  often  difficult 
to  say  where  the  invasion  took  place,  through  inhalation, 
aspiration,  in  the  nose,  adenoids,  the  tonsils  or  the  bron- 
chial glands,  or,  in  less  frequent  cases,  in  the  intestines 
and  mesenteric  glands;  that  is  why  every  road  to  access 
should  be  blocked. 

3  In  the  discussion  following  the  reading  of  these  notes  Dr. 
Northrup  remarked  that  the  position  taken  by  the  author  was 
erroneous;  that  peritoneal  tuberculosis  was  one  of  the  very  last 
manifestations  of  generalized  tuberculosis,  which  commenced  in 
the  lymphbodies,  extended  to  the  lungs,  the  pleura,  the  liver,  the 
spleen,  the  peritonaeum,  and  finally  perhaps  the  kidneys.  That  is 
a  mistake  that  may  be  corrected  by  every  practitioner.  The  pri- 
mary occurrence  of  chronic  peritoneal  tuberculosis  and  its  pro- 
tracted isolation  is  a  well-known  fact.  If  that  were  not  so,  we 
should  not  meet  with  so  many  recoveries  with  or  without  laparot- 
omy. Indeed,  as  long  as  it  remains  localized  we  expect  nothing 
short  of  a  complete  recovery.  It  is  only  when  dissemination  to 
the  pleura  or  the  lungs  takes  place  that  the  prognosis  becomes 
doubtful  or  bad.  Generally  it  takes  months  or  years  before  this 
untoward  complication  sets  in. 

Dr.  Theobald  Smith  remarked  in  the  paper  he  read  the  same 
evening  that  the  virulence  displayed  by  bovine  bacilli  in  the  hu- 
man body  was  perhaps,  or  probably,  less  than  that  manifested  by 
human  bacilli.  It  strikes  me  that  the  prolonged  isolation  of  peri- 
toneal tuberculosis  resulting  from  the  invasion  of  bovine  bacilli 
contained  in  the  milk  may  be  the  result  of  that  mitigated,  or  les- 
sened, virulence.  Still,  after  a  while,  this  may  be  increased,  for 
it  is  certain  that  a  fair  percentage  of  peritoneal  tuberculosis  will 
extend  to  other  organs  and  constitute  full-fledged  forms  of  gen- 
eralized human  tuberculosis. 
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One  of  them  is  the  abnormal  or  normal  intestine  through 
which  invasion  may  take  place.  I  firmly  believe  that  the 
intestinal  danger  is  underestimated.  I  repeat:  It  is  true 
that  ulcerating  intestinal  ulceration  is  not  frequent;  but, 
after  all,  there  is  no  reason  why  these  rare  cases  should  not 
be  prevented.  But  in  the  peritonaeum  it  is  very  frequent. 
First  it  is  local  and  may  even  heal  up.  If  at  a  later  time 
generalized  tuberculosis  is  found,  in  connection  with  the 
peritoneal  form,  it  is  the  latter  whence  the  general  process 
^Started.  In  the  peritonaeum  it  can  originate  in  two  ways 
only:  Either  through  the  blood,  in  which  case  there  would 
be  most  likely,  or  surely,  disseminated  processes ;  or 
through  the  intestine,  no  matter  whether  healthy  or 
diseased. 

In  conclusion,  no  rules  prohibiting  the  sale  and  use  of 
milk  of  cows  with  udder,  or  with  general  clinical,  tuber- 
culosis can  be  strict  enough  or  too  strict.  We  have  no 
dealings,  as  Dr.  Biggs  appeared  to  suggest,  with  an  agri- 
cultural or  economic  problem,  but  with  a  very  urgent 
hygienic  and  sanitary  question. 
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Babies  are  the  most  philosophic  people.  They  thrive 
or  die,  crow  or  wail  without  regard  to  the  half  million 
'^or  more  books  and  pamphlets  which  have  been  written 
about  them  in  all  countries  in  the  course  of  a  century. 
As  I  cannot  mention  all  the  authors  or  compilers,  I  shall 
in  justice  to  them  or  in  sympathy  with  them,  not  incul- 
pate a  single  one,  not  even  myself,  though  I  am  by  no 
means  innocent.  You  may  imagine  that  many  of  the 
topics  discussed  from  year  to  year  were  not  always  new 
to  anybody,  except  to  the  last  contributor,  and  that  quite 
often  the  very  simplest  fact  had  to  be  rediscovered  by 
the  latest  writer  because  the  literature  of  yesterday  or 
of  fifty  years  ago  happened  to  be  unknown  to  him.  My 
paper  will  be  brief,  though  emphatic;  more,  it  may  even 
not  contain  anything  a  well-informed  medical  person  will 
not  know.  If  that  be  so,  I  may  be  considered  less  a  teacher 
than  a  missionary. 

I  wonder  how  often  you  have  met  with  cases  like  that 
which  was  sent  me  by  a  colleague  in  good  standing  and 
of  long  practice.  He  wrote:  "This  little  girl,  21  months 
old,  had  nearly  normal  temperatures  in  the  forenoon,  that 
is  about  99  F.  and  101  F.,  and  more  every  afternoon  these 
three  weeks  and  perhaps  longer.  Nothing  to  account  for 
it.     Please  find  out  and  advise." 

Case. — First  baby,  21  months  old,  was  nursed  three  months, 
then  brought  up  on  the  bottle.  Sleeps  pretty  well;  first  meal  7 
a.  m.,  raw  milk  9  ounces;  9  a.  m.,  the  juice  of  an  orange;  11  a. 
m.,  9  ounces  of  raw  milk;  1  p.  m.,  some  beef  juice  (for  some 
time  past);  4  p.  m.,  9  ounces  of  raw  milk;  6  p.  m.,  broth  and 
bread;  9  p.  m.,  9  ounces  of  raw  milk.  Most  of  the  food  was 
raw,  rich  and  unmixed  milk,  and  the  number  of  feedings  seven; 
that  is  at  least  two  too  many.  The  baby  is  fat,  rather  flabby, 
weighs  29  pounds,  is  quite  intelligent,  walks  with  difficulty.  Some 
rickety    curvature    of    the    lower    extremities,    epiphyses    swelled, 
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th5Tnus  rather  large,  systolic  murmur,  the  exact  location  and 
extent  of  which  cannot  be  made  out  on  account  of  the  baby 
becoming  discontented;  urine  negative,  slight  indicanuria  only, 
constipation.  Requires  frequent  enemas;  feces  rather  hard, 
round,  mostly  of  a  light  color,  shining,  contains  neither  mucus 
nor  blood,  sometimes  is  malodorous.  In  the  early  months  of  life 
the  head  perspired  much,  the  occiput  lost  its  hair,  the  large 
fontane'.le  closed  at  18  months,  the  first  teeth  appeared  toward 
the  end  of  the  first  year,  constipation  set  in  about  the  third 
month.     No  pain  anywhere  or  at  any  time. 

Diagnosis. — You  recognize  at  once  early  rachitis  with  cranio- 
tabes,  adiposity  and  muscular  incompetency,  in  consequence  of 
the  latter  early  (not  congenital)  constipation  and  delayed  walk- 
ing. Peristalsis  Insufficient  to  move  the  intestinal  contents,  and 
the  excess  of  fat  in  the  undiluted  rich  milk  resulted  in  ample 
saponification,  with  slow  absorption  and  enough  local  irritation 
to  cause  a  "  chronic  enteritis."  The  local  intestinal  hyperemia 
was  increased  by  the  incompetency  of  the  cardiac  circulation. 

Treatment  for  the  Present. — A  large  tepid  daily  enema  of 
7:1,000  salt  water;  addition  in  equal  parts  to  the  milk,  scalded, 
of  a  cereal  decoction  (in  this  case  oatmeal  on  account  of  the 
presence  of  constipation)  and  compound  syrup  of  hypophos- 
phites,  one-half  teaspoonful,  three  times  a  day. 

Saponified  feces,  which  in  the  adult  mean,  as  a  rule, 
insufficiency  of  the  pancreas,  are  not  diarrheic,  but  rather 
dry.  Extensive  catarrh  with  much  mucus  is  an  obstacle  to 
saponification,  both  in  the  adult  and  in  the  young;  in  the 
latter  mainly  when  there  is  no  or  but  little  acidity,  and 
when  peristalsis  is  slow,  or  not  much  or  not  at  all  acceler- 
ated. In  these  eases  of  saponification  of  the  feces  there  is 
no  acute  catarrhal  disorder,  but  a  chronic  disturbance  of  fat 
absorption.  The  moderate  amount  of  hyperemia  (chronic 
enteritis)  in  our  baby  is  just  sufficient  to  raise  the  after- 
noon tempei:ature  a  degree  or  two,  and  make  the  patient 
more  or  less  uncomfortable.  The  amount  of  its  discomfort 
is  determined,  amongst  other  things,  by  the  state  of  its  pre- 
vious health  and  its  temperament. 

Assume  a  case  in  which  fat  is  taken  in  a  still  larger 
percentage,  and,  perhaps,  an  additional  cause  of  disease 
complicates  the  ailment.  Then  the  chronic  irritation  be- 
comes a  subacute  or  an  acute  enteritis,  with  diarrhea,  foul 
smelling,     acrid     discharges     and     sore    anus,     emaciation, 
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atrophy  and  presence  of  indican,  skatol,  acetone  and  dia- 
cetic  acid  in  the  renal  secretion.  The  face  becomes  senile, 
the  skin  inelastic,  so  that  it  can  be  raised  in  folds  like 
paper. 

The  worst  cases  of  the  kind  are  not  seen  solely  among 
the  poor.  On  the  contrary,  many  occur  among  the  well- 
to-do,  that  is,  those  who  can  afford  the  expensive  luxury 
of  killing  their  offspring  with  high-priced  food.  There 
^is  a  medical  man  in  the  neighborhood  of  New  York  with 
a  single  baby  of  a  year.  He  is  a  surgeon,  opens  other 
people's  abdomens  often,  and  looking  in,  I  suppose,  or  he 
supposes,  he  knows  all  about  infant  digestion.  The  doctor 
is  brought  up  on  the  gospel  of  fat  feeding  and  took  it 
without  thinking,  as  we  get  our  religion.  Then,  being  a 
man  of  means,  he  buys  for  his  baby  certified  milk,  four 
bottles,  and  gives  him  the  upper  fourth  part  of  the  four 
bottles.  When  the  baby  was  seen,  it  was  shriveled  up,  the 
stools  were  putrid,  the  urine  ammoniacal,  the  eyes  re- 
tracted into  the  orbits,  and  big,  and  pitifully  pleading  for 
delivery  from  its  father. 

Once  a  week,  at  least,  some  such  baby  is  presented  at 
my  office.  I  always  feel  that  no  King  Herod  could  com- 
mit a  more  brutal  slaughter  of  the  innocents  than  that 
which  is  caused  by  the  overfeeding  with  cow's  milk  fat 
advised  by  the  ignorance  or  ill  judgment  of  ill-advised 
parents.  The  top  milk  ^  feeding  has  additional  dangers, 
besides  chemical  decomposition.  It  abounds  in  microbes. 
Dr.  Alfred  F.  Hess  has  allowed  me  to  read  an  unprinted 
paper  of  his  "  on  the  distribution  of  bacteria  in  bottled 
milk  and  its  application  to  infant  feeding."  He  refers 
to  Rowland  Freeman  and  others,  who  have  shown  that 
the  cream  of  bottled  milk  contains  by  far  the  greatest 
number  of  bacteria — Freeman  says  300  times  as  many 
as  the  lower  strata  of  the  i)ottle — and  that  the  skim  milk, 
mainly  in  the  lowest  part  of  the  bottle,  is  relatively  free. 

1  It  has  been  foUnd  that  the  calves  of  Jersey  cows  (giving  the 
richest  milk  of  them  all)  thrive  better  on  the  mi!k  of  common 
cows  than  on  that  of  their  own  mother.  Even  in  the  feeding  of 
pigs  the  milk  poor  in  fat  has  been  found  to  be  most  appropriate. 
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Dr.  Hess  tried  to  find  out  whether  or  not  the  distribution 
of  bacteria  was  uniform  in  all  layers  of  the  cream  that 
rose  to  the  top  of  the  bottle.  He  found  that  the  uppermost 
two  ounces  of  the  standing  quart  bottle  contained  the  vast 
majority  of  bacteria,  streptococci,  tubercle  bacilli,  etc.,  the 
first  more  than  the  second,  the  second  more  than  the  third, 
and  so  on.  This  is  not  only  in  common  but  also  in  certified 
milk,  with  only  fifteen  thousand  bacteria  in  a  cubic  centi- 
meter; particularly  when  no  rapid  centrifuging  is  done,  for 
after  the  latter  the  cream  contains  less  bacteria  than  gravity 
cream,  and  the  remaining  skim  milk  contains  more  bac- 
teria than  that  which  is  obtained  by  gravity. 

Conditions  like  those  described  may  also  occur  in  breast- 
fed babies.  Salge  has  the  case  of  a  baby  who  began  to 
thrive  only  when  his  mother's  milk  was  deprived  of  its 
excess  of  fat  by  centrifuging.  With  one  of  my  friends,  I 
saw  a  baby  that  would  not  thrive  on"  his  mother's  breast 
milk,  which  happened  to  contain  7  or  more  per  cent,  of  fat. 
She  was  a  fat  woman,  who  for  alleged  gallstone  colic  took 
several  ounces  of  olive  oil  daily.  Genuine  Italian  olive  oil 
contains,  though  not  so  much  as  (real)  cod  liver  oil,  much 
more  olein  than  the  fats  mostly  employed  by  us,  viz.,  those 
of  cattle,  sheep,  pigs,  and  of  butter,  and  will  influence  the 
composition  of  the  breast  milk.  When  weaned  the  baby 
recovered  speedily. 

Among  my  curiosities  I  preserve  the  letter  a  famous 
obstetrician  wrote  to  a  young  woman  whom  he  delivered 
of  her  first  boy.  That  boy  had  an  offensive  diarrhea, 
indican,  ammoniacal  urine,  and  he  was  emaciated.  In  her 
anxiety,  and  being  aware  that  her  obstetrician  must  know 
best  the  constitution  of  the  baby  whom  he  met  before  his 
mother  laid  eyes  on  him,  she  applied  to  him  and  requested 
the  examination  of  her  milk.  On  the  strength  of  the  labora- 
tory report,  which  yielded  7  per  cent,  of  fat,  he  wrote  that 
not  only  was  her  milk  good,  but  it  was  very  much  better 
than  the  average  breast  milk,  and  added  his  sincere  con- 
gratulations. She  was  consoled  for  a  day  or  two,  the  boy 
not  at  all.  His  riches  disagreed  with  him  more  and  more, 
until  he  recovered  with  temporary  starvation  and  barley 
water. 
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Percentages  of  fat  lower  than  the  normal  one  of  cow's 
milk  do  better.  They  are  sufficient,  and  they  are  wholesome. 
Buttermilk,  for  instance,  has  been  used  by 'the  Dutch  peas- 
ants since  immemorial  times  as  the  food  of  their  sick  or 
well  infants.  Ballot,  fifty  years  ago,  and  Tesseira  de  Mat- 
tos  a  dozen  years  ago  recommended  it.  It  is  boiled  slowly 
and  mixed  with  wheat  flour,  cane  sugar  and  salt.  For 
diarrhea  the  wheat  is  replaced  by  farina  and  rice.  Ballot 
directly  opposed  the  old  fat  feeding  teachings  of  Ritter 
von  Rittershain,  Kehrer  and  Biedert,  all  of  them,  it  is  true, 
meritorious  pediatrists  of  the  first  rank.  He  used  his  mix- 
ture in  the  Rotterdam  Infant  Hospital,  though  the  babies 
were  only  3  weeks  old.  This  buttermilk  contains  only  from 
I  to  1  per  cent.  (Ballot  says  1.25)  of  fat,  and  albumin  from 
2.5  to  2.7  per  cent.  The  cause  of  its  beneficial  effect  I 
attributed  thirty  years  ago  to  the  low  percentage  of  fat. 
To  my  surprise,  I  find  that  Czerny  and  Keller  quote  me 
(from  the  first  volume  of  Gerhardt's  great  cyclopedia) 
with  approval.  Some  other  modern  writers  to  whom  my 
name  is  unknown  begin  to  rediscover  the  frequent  injury 
inflicted  by  fat  feeding. 

Asses'  milk  has  always  been  recognized  as  a  refuge  in 
digestive  disorders  when  neither  mother's  nor  cow's  milk 
or  its  mixtures  were  tolerated.  Its  percentage  is  low,  while 
its  proteids  are  high  compared  with  those  contained  in 
woman's  milk.  Now  a  high  proteid  does  not  improve  a 
milk's  digestibility,^  the  favorable  effect,  both  on  the  sick 
and  well,  of  asses'  milk  must,  therefore,  be  credited  to  the 
low  percentage  of  fat.  Common  sense  would  conclude 
therefrom  that  even  a  cow's  milk  with  little  fat  has  either 
enough  or  even  too  much  of  it. 

The  permissible  quantity  or  percentage  of  fat  varies 
individually.  No  laboratory  percentage  is  determined  by 
iron-clad  rules,  nor  was  that  ever  the  opinion  of  its 
creator,  Thomas  Rotch,  who  emphasized  as  one  of  the 
advantages  of  his  percentage  feeding  the  facility  of  mak- 
ing interminable  alterations.     Too  much  depends,  first,  on 

2  Therein  I  disagree  with  Dr.  Walls,  the  successful  pediatrist 
of  the  Northwestern  University. 
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the  amount  of  enzymes  contained  in  the  alimentary  tract. 
They  will  split  fat,  which  is  a  compound  of  fatty  acids 
and  alcohol,  into  its  component  parts,  not  only  in  the  lower 
part  of  the  tract,  but  in  the  stomach  also.  According  to 
Dr.  Julius  Parker  Sedgwick,^  a  fat-splitting  ferment  is 
met  with  in  the  stomach  of  the  newly-born  rabbit,  and  in 
that  of  the  human  newborn  in  or  before  the  second  week  of 
its  life.  It  causes  the  gastric  acid  of  the  nursling,  which 
for  its  formation  does  not  necessitate  the  presence  of  active 
bacteria.  The  organic  acids  of  the  nursling  are  mostly 
soluble  in  ether,  insoluble  in  water,  and  are  not  volatile; 
but  volatile  fatty  acids  of  lower  rank  are  also  found.  They 
are  often  caused  by  the  effect  of  bacteria  on  the  higher 
fatty  acids  and  on  carbon  hydrated.* 

Excess  of  fat  is  no  longer  capable  of  normal  decompo- 
sition and  digestion.  Mainly  under  the  influence  of  alka- 
lies, fat  will  putrefy  and  be  decomposed  into  glycerin  and 
fat  acids.  The  former  furnishes  with  cheese,  lime  and 
meat  many  and  various  products — ethyl  alcohol,  butyric, 
propionic,  acetic,  valerianic  and  succinic  acids. 

The  fatty  acids  of  the  intestines  are  absorbed  either  as 
soaps  or  as  free  fatty  acids  dissolved  in  bile.  They  pass 
through  the  epithelia  into  lacteal  radicles.  Here  a  recon- 
struction of  fat  takes  place.  Thus  it  enters  into  the  lym- 
phatic circulation.  Very  little  of  it  may  go  into  the  liver 
in  the  shape  of  soap. 

Most  analyses  credit  woman's  milk  with  only  0.1  per 
cent,  more  fat  than  cow's  milk.  There  is  no  reason  in 
this  for  an  increase,  least  so  during  warm  weather,  even 
though  the  fats  of  the  two  milks  were  what  they  are  not, 
of  the  same  chemical  and  physical  character.  Formula  2 
of  the  Nathan  Straus  Laboratory,  which  has  fed  tens  of 
thousands   of   babies,   contains    water,   90.11;   cane    sugar, 

3jahrb.  f.  Kinderheilk.,  1907. 

*  The  normal  fat  acids  contained  in  milk  are  formic,  acetic, 
butyric,  capronic,  caprylic,  caprinic,  myristinic,  palmitinic,  steari- 
nic,  oleic  and  citric  acids.  The  latter  is  not  introduced  in  the 
foodstuffs,  for  it  is  found  during  starvation  also,  and  is  surely 
secreted  by  the  mammary  gland  in  the  same  way  as  casein,  lactic 
acid  and  the  glycosids  of  the  lower  fat  acids. 
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5.56;  minerals,  0.39;  fat,  2.19;  proteids,  1.75  per  cent. 
This  is  meant  for  babies  of  from  4  to  8  months.  The  first 
of  four  formulae  supplied  in  Chicago  to  very  young  in- 
fants contains  milk  sugar,  5;  proteids,  0.5,  and  fat  1.5  per 
cent.,  a  very  admirable  formula,  with  the  exception  of  milk 
sugar,  for  which  I  substitute  cane  sugar.  Similar  low  doses 
of  fat  I  have  given  these  fifty  years  in  private,  dispensary 
and  hospital  practice,  and  have  seen  the  little  ones  thrive 
without  interruptions  and  with  very  few  diarrheal  dis- 
orders, surely  not  any  more  than  a  doubtful  milk  supply, 
which  was  very  much  worse  at  that  time  than  that  of  to- 
day, and  domestic  imprudence  and  the  occasional  summer 
heat  would  explain.     Nor  have  I  seen  any  "  fat  diarrhea." 

There  are,  however,  cases,  though  they  be  rare,  in  which 
occasional  experience  teaches  the  necessity  of  modifying 
the  percentage  of  fat  in  the  food.  I  saw  a  baby  of  four 
months  lately  that  was  fed  artificially  with  a  4  per  cent, 
fat  mixture  and  became  sick.  The  intestinal  disorder  re- 
ceded when  the  fat  was  reduced  to  2  per  cent.  The  baby 
was  quite  well,  the  weight  increased  a  few  ounces,  but  then 
remained  stationary.  Thus  it  went  on  several  weeks,  until 
^  per  cent,  more  fat  was  given.  Then  the  weight  steadily 
improved. 

The  absorption  of  fat  is  easily  disturbed;  indeed,  more 
so  than  that  of  other  ingesta.  "  Fat  diarrhea,"  so  called 
by  Demme  and  Biedert,  is  an  early  symptom,  but  not  al- 
ways dangerous,  except  through  the  liability  of  undigested 
fat  to  become  decomposed  by  putrefaction.  Mucous  mem- 
branes, when  moistened  with  bile,  allow  fat  to  penetrate 
more  readily  than  when  not  so  treated.  When  bile  is 
prevented  from  entering  the  intestine,  for  instance,  in  a 
mild  duodenal  catarrh,  with  thickening  of  the  mucous 
membrane,  60  or  80  per  cent,  of  the  ingested  fat  may  be 
found  in  the  feces,  in  place  of  the  4  or  5  or  10  per  cent, 
which  are  met  with  in  the  normal  evacuation.  This  state- 
ment of  Fr.  Miiller  was  also  made  by  earlier  observers,  such 
as  Bidder,  Schmidt  and  Voit. 

Whatever  disturbs  the  intestinal  circulation  and  thereby 
swells  the  mucous  membranes  has  the  same  effect.  To 
that  class  belongs  every  form  of  intestinal  catarrh,  disorders 
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of  circulation  caused  by  uncompensated  heart  diseases,  or 
by  myocarditis  resulting  from  infectious  diseases ;  dis- 
turbances of  the  portal  circulation;  anemia  and  chlorosis; 
obstruction  in  the  mesenteric  lymph  ducts.  Diseases  of  the 
pancreas  interfere  with  its  diastatic  effect,  which  to  a 
slight  degree  is  present  even  in  the  newborn.  But  their 
principal  effect  is  the  interference  with  its  steapsin, 
whose  function  is  to  split  fat  into  glycerin  and  fatty  acids 
and,  with  the  aid  of  bile,  to  form  an  emulsion.  The  latter 
is  alkaline  and  furnishes  the  alkalies  for  saponification. 
This  soap  aids  also  in  the  formation  of  fat  emulsions.^ 

Though  the  chemistry  of  intestinal  disintegration,  in 
spite  of  modern  research  by  Vaughn,  Herter  and  others, 
be  but  little  known,  there  are  some  indisputable  facts  con- 
nected with  it.  The  acetone  bodies  are  formed  out  of  fat; 
the  disintegration  of  albumin,  except  through  the  trans- 
formation of  leucin,  has  little  to  do  with  it.  In  this  proc- 
ess all  the  fatty  acids  do  not  participate  to  an  equal 
degree,  but  mainly  butyric,  valerianic  and  capronic  acids. 

Oxybutyric  acid  is  formed  out  of  butyric  and  capronic 
acids,  and  is  oxidized  into  diacetic  acid,  which  is  changed 
into  acetone.  The  location  of  this  process  may  be  various. 
Embden  claims  it  to  be  intracellular  and  not  intraintes- 
tinal.  Still  the  latter  location  must  also  occur,  or  perhaps 
even  predominate,  for  in  the  digestive  disorders  mainly 
of  the  young  ®  it  is  very  frequent.  All  this  is,  however, 
undecided,  for  bacteria  have  little  to  do  with  the  produc- 
tion of  acetone,  and  the  attempt  at  disinfecting  the  in- 
testine has  little  effect.  One  thing  is  sure,  however;  ace- 
tone is  caused  by  fat,  and  acetonuria  is  very  frequent  in 
dyspeptic  babies.  This  emphatic  statement  of  Baginsky's 
is  correct  and  easily  verified  by  any  practitioner  in  a  few 
minutes  and  with  few  reagents. 

5  Bile  has  an  additional  digestive  effect.  It  stimulates  the  in- 
testinal muscles  and  thereby  promotes  absorption  in  general. 
Bile  after  having  been  poured  out  into  the  intestinal  cavity,  is 
again  absorbed,  but  leaves  behind  cholestearin  and  bilirubin,  which 
Inay  be  oxydized  into  biliverdin  and  thus  explains  the  green  color 
of  acid  or  alkaline  evacuations. 

eSchraek:    Jahrb.  f.  Kinderheilk.,  1889. 
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The  most  efficient  treatment  of  acetone  in  the  intestine 
is  alkaline  and  hygienic,  the  latter  by  carbohydrates.  In 
spite  of  all  opposition,  the  early  admixture  of  thin  cereal 
decoctions  as  a  nutritive,  corrective  and  preventive,  has 
conquered  its  position.  Diacetic  and  P  oxybutyric  acids, 
the  constituents  or  rather  causes  of  acetone  and  the  sources 
of  grave  nervous  disturbances  (the  coma  of  diabetes,  carci- 
noma and  dyspepsia),  act,  perhaps,  principally  by  binding 
alkali,  ammonium  and  the  fixed  alkalies,  calcium  and  mag- 
nesium, of  which  the  organism  is  being  deprived.  Now,  if 
the  alkalies  which  have  been  recommended  in  these  grave 
disorders  are  to  have  any  effect,  they  must  be  given  in  large 
doses.  Sodium  bicarbonate  or  citrate  are  not  sufficient,  cal- 
cium and  magnesium  in  their  soluble  salts  must  not  be 
forgotten.  It  is  true  that  a  few  observations  by  I.  Meyer, 
Schwarz  and  Mohr-Loeb  speak  of  an  increase  of  acetone 
caused  by  large  doses  of  bicarbonate  of  sodium  in  cases 
of  extreme  acidosis;  but  the  same  writers  furnish  cases 
proving  the  contrary.  Occurrences  such  as  described  above, 
however,  are  perhaps  best  explained  by  Magnus-Levy, 
who  suggests  that  the  ingestion  of  the  bicarbonate  in  large 
doses  facilitates  the  expulsion  from  the  cells  and  conse- 
quent elimination  of  the  acetone  bodies.  In  that  way  their 
increased  amount  in  th-e  urine  would  rather  indicate  a  fav- 
orable symptom  than  otherwise. 

The  fourteen  different  fat  acids  found  in  milk  are  pos- 
sibly present  in  every  one  of  the  milk  globules.  Still  the 
small  globules  are  found  to  contain  more  oleic  acid  and  less 
volatile  fat  acids  than  the  larger  ones.  In  all  probability 
the  fats  of  different  animal  milks  have  each  a  specific 
property,  just  like  their  albumins.  The  composition  and 
nature  of  milk  fats  is  probably  of  greater  importance  than 
we  have  been  taught.  That  great  differences  exist  is  cer- 
tain. 

The  composition  of  milk  fat  depends  on  race  and  food, 
besides  accidental  changes  caused  by  altered  conditions  of 
health,  etc.  That  is  why  an  appropriate  average  of  fat 
in  individual  food  mixtures  cannot  be  determined  on  from 
dav  to  day,  and  the  latitude  allowed  by  Nature  must  be 
relied  on.'    Woman's  milk  has  3.8  to  5  per  cent,  of  fat, 
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cow's  milk  3.4  and  much  more,  goat's  milk  4.8  and  asses' 
milk  1  per  cent.  The  melting  temperatures  are  respect- 
ively 30-34  C,  31-34.6  C,  30-35   C.  and  15-17.5  C. 

Fat  of  Woman's  milk.  Cow's  milk. 

Volatile    acids     1 .4  6-8 

Oleic    acid     50.  34-48 

Cholestearin    0.6  0.5 

Insoluble   49.  54-60 

These  few  statements  show  the  vast  difference  in  the 
fats  in  the  milk  of  the  woman  and  of  the  cow.  The  former 
holds  more  olein  and  from  two  to  four  times  as  many  fat 
globules  in  its  finer  emulsion.  Besides,  the  two  milks 
furnish  their  individual  enzymes,  which,  as  is  well  known, 
differ  in  every  variety  of  animal. 

As  it  has  been  proved  that  an  occasional  excess  of  fat, 
even  in  woman's  milk,  is  dangerous,  there  is  the  more 
reason  not  to  identify  cow's  milk  fat  with  it,  and  to  be 
doubly  cautious  in  selecting  its  percentage.  In  case  of 
doubt  it  is  safer  to  select  a  low  percentage. 

SUMMARY 

Artificial  food  is  not  equivalent  to  woman's  milk.  Cow's 
milk  cannot  be  changed  into  woman's  milk.  The  efficiency 
of  alleged  improvements  in  artificial  feeding  is  liable  to 
be  overestimated,  and  not  always  received  with  sound 
criticism.  The  advice  to  add  cow's  milk  fat  to  cow's  milk 
in  order  to  make  it  more  nutritious  or  to  make  its  casein 
more  digestible,  is  dangerous. 

Between  the  fats  of  the  woman's  and  of  the  cow's  milk 
there  are  essential  physical  and  cliemical  differences.  The 
danger  of  overfeeding  with  fat  can  be  obviated  by  reducing 
its  percentage  in  milk  mixtures  to  2  or  2^  per  cent. 

Cereal  decoctions  improve  the  nutrient  value  and  the 
digestibility  of  a  milk  mixture. 

If  ever  the  baby,  while  feeling  well,  does  not  increase 
in   weight,  the  intelligent  practitioner  may  be  obliged  to 
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add  carefully  and  slowly  to  the  caloric  value  or  general 
nutritiousness  of  the  food  mixture  by  increasing  either  the 
cereal  decoction  or  the  fat  percentage.  Feeding  cannot 
be  regulated  by  mathematics  so  well  as  by  brains,  and  by 
the  wants  of  the  individual  baby. 
The  top  milk  gospel  is  a  heresy. 
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ANTIPHLOGISTIC  TREATMENT  IN  DISEASES 
OF    CHILDREN 

''  Lecture    I. 

Mr.  President: — I  approach  the  subject  announced  for 
this  evening  with  some  hesitation,  for  I  am-  aware  that 
each  of  my  hearers  who  has  had  any  extended  experience 
in  practice,  and  has  employed  the  facilities,  here  so  abun- 
dantly afforded,  for  keeping  up  with  the  progress  of  med- 
ical knowledge,  may  be  just  as  competent  as  myself  to 
speak  upon  it,  and  may  perhaps  already  anticipate  nearly 
all  that  I  shall  have  to  say.  Yet,  at  least  to  furnish  a 
basis  for  profitable  discussion,  I  shall  first  offer  some  pre- 
liminary remarks  upon  the  pathology  of  inflammation  and 
fever,  and  the  causes  of  their  frequent  occurrence  in  early 
life,  and  then  take  up,  one  by  one,  several  of  the  remedial 
agents  known  as  antiphlogistic,  principally  the  following: 
Depletion,  cold  and  warmth,  salts;  acids,  vegetable  and 
inorganic;  digitalis,  veratrum  viride,  aconite,  quinine,  ergot, 
opium,  camphor,  alcohol,  iodine,  mercury,  and  electricity. 

INFLAMMATION      AND      FEVER 

The  definition  of  inflammation  has  frequently  been 
changed.  It  has  been  greatly  dependent  on  the  results  of 
microscopical  investigations,  particularly  those  on  the  de- 
velopment, nature,  and  transformation  of  the  cell.  Schlei- 
den  and  Schwann's  discovery  of  the  existence  of  the  cell 
was  at  once  made  available  for  the  theory  of  inflammation 
by  Rokitansky.  Goodsir  and  Redfern  followed  up  both 
his  investigations  and  his  theory  by  their  investigations  on 
cartilage,  and  Virchow  by  his  studies  of  embryology  and 
the  connective  tissue.  Since,  Schultze,  Briicke,  Reckling- 
hausen, by  their  labors  on  the  physiological  nature  and  also 
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the  pathology  of  the  cell,  Cohnheim  and  others  by 
the  discovery  of  its  extensively  migratory  character,  have 
changed  the  doctrine  of  inflammation  to  a  certain  extent. 
At  all  events  we  must  admit  one  fact,  viz.,  that  for  some 
time  past  the  clinical  theory  of  inflammation  has  been  su- 
perseded by  that  gained  from  the  anatomical  points  of 
view.  Instead  of  symptoms,  we  studied  and  counted  the 
finer  structure.  The  increased  life  of  the  cell  was  the  es- 
sentiality of  inflammation.  Then  again,  in  opposition  there- 
to, the  inflamed  part  and  its  existing  cell  structure  were 
considered  of  no  account,  but  the  emigration  of  colorless 
blood  corpuscles  rivalled  all  the  former  assertions  and 
theories  as  an  independent  and  all-powerful  competitor. 
Of  the  old  theories  of  inflammation  nothing  remained  in- 
tact. 

As  long  ago  as  1846  (Philosoph.  Mag.,  vol.  29,  pp.  271, 
398),  Waller,  when  experimenting  on  the  extended  living 
tongue  of  the  frog,  came  to  the  conclusion  that  pus  cor- 
puscles were  identical  with  colorless  blood  corpuscles,  and 
that  pus  was  not  formed  in  and  from  blastema,  as  was 
always  believed  before,  but  that  an  actual  perforation  of 
the  walls  of  blood-vessels  was  a  frequent  process.  He 
says,  "  In  consequence  of  the  striking  resemblance  (be- 
tween white  blood  corpuscles  and  pus  corpuscles)  observers 
have  already  supposed  that  the  corpuscles  of  the  blood 
give  rise  to  those  found  in  mucus  and  pus,  and  that  these 
are  simply  corpuscles  extravasated  or  filtered  from  the 
blood.  An  important  observation  has,  moreover,  corrobo- 
rated this  theory,  namely,  that  of  the  accumulation  of  the 
corpuscles  at  the  inner  sides  of  vessels  which  are  sub- 
jected to  any  prolonged  irritation.  On  the  other  hand,  it 
has  appeared  to  other  physiologists  so  improbable  to  sup- 
pose the  perforation  of  the  capillary  vessels  by  the  cor- 
puscles, that  they  have  come  to  the  conclusion  that  they 
are  not  derived  from  the  blood,  but,  like  semen  or  milk, 
are  formed  in  the  secreting  surface,  in  virtue  of  some  plas- 
tic power  of  the  fluids  which  are  eff'used  upon  it."  From 
this  quotation  it  is  evident  that  Waller  had  given  up  and 
did  not  longer  participate  in  the  blastema  theory,  but  in 
spite  of  his  direct  observations  he  and  his  theory  were  not 
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forgotten.  The  blastema  theory  was  refuted,  or  at  least 
thoroughly  shaken,  first  by  Goodsir  and  Redfern,  then  by 
Virchow.  I  have  alluded  to  their  investigations,  made  with- 
out regard  to  Waller,  until  Cohnheim  (1867)  and  Strieker 
and  many  followers  revived  the  views  of  this  observer. 

Bowman,  like  Redfern,  lays  particular  stress  on  the  dis- 
orders of  nutrition  in  the  explanation  of  the  inflammatory 
process.  Thus,  the  discoloration  of  the  cornea  in  inflam- 
mation is  the  result  of  increase  in  number  of  the  cornea 
corpuscles.  His  facts  and  theory  were  not  shaken,  and  had 
the  field  undivided,  until  Recklinghausen  discovered  the 
pus  cell  to  be  both  contractile  and  migratory.  Cohnheim 
succeeded  in  1867  in  fixing  in  an  intact  condition  the  cor- 
puscles of  the  cornea  by  means  of  chloride  of  gold,  and 
thereby  found  that  they  have  nothing  whatever  to  do  with 
the  formation  of  pus.  In  inflamed  tissue  nobody  ever 
proved  the  divisibility  of  cells,  but  the  permeability  of 
uninjured  blood-vessels  became  established. 

The  principal  qualities  of  inflammation  are,  first,  exuda- 
tive ;  second,  nutritive  changes.  The  first  was  emphasized 
by  Bennet  and  Rokitansky.  With  them,  inflammation  was 
completed  with  exudation,  eff"usion,  or  extravasation.  But 
it  became  known  that  tissue  not  endowed  with  blood-vessels 
showed  the  characteristic  disorders  of  inflammation.  The 
second  got  the  ascendency  by  the  observations  of  Goodsir. 
Redfern,  and  Virchow.  Exudation  was  not  positively  dis- 
missed, but  the  inflammatory  process  of  blood-vessels  was 
not  considered  as  absolutely  necessary.  Virchow  first  in- 
sisted that  connective  tissue  with  its  persistent  cells  was 
the  only  seat  of  inflammatory  changes,  and  whatever  was 
not  connective  tissue  could  but  perish  in  that  process. 
Remak  and  Buhl  claimed,  first,  the  same  privileges  for  the 
epithelium  cells,  especially  since  Remak  and  Reichert  had 
found  the  identity  between  epithelium  and  gland.  Holm 
went  still  further,  showing  that  liver  cells  would  not  only 
increase  in  number,  but  also  get  transformed  into  fibre. 
Virchow  again,  in  contradiction  to  his  own  former  theory, 
found  that  the  muscular  nuclei  not  belonging  to  connective 
tissue  increased  in  the  inflammatory  process,  and  that  the 
connective-tissue  cells  increase  principally  by  augmentation 
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of  the  nuclei  inside.  His  concluded  that  new  capillaries 
were  formed  from  cornea  cells;  Leidesdorf  and  Strieker 
proved  that  capillaries  may  increase  in  number ;  and  Eberle, 
Aeby,  and  Auerbach  demonstrated  that  the  walls  of  the 
very  capillaries  consist  of  nothing  but  epithelium,  thus  pre- 
paring for  Cohnheim's  discovery  (preceded  by  Waller), 
according  to  which  the  white  blood  corpuscles  pervade  and 
perforate  these  walls  of  capillaries,  which  are  composed 
of  epithelium,  by  the  thousand;  and  for  his  further  theory 
that  every  deposit  of  pus  is  but  emigrated  white  blood. 
There  is,  then,  nothing  exempt,  it  appears,  from  the  lia- 
bility of  participating  in  the  inflammatory  process,  except 
perhaps  the  nerve  cells,  which  are  not  yet  proved  to  par- 
ticipate in  inflammatory  new  formation,  although  they  are 
a  very  frequent  seat  of  degeneration  of  the  granular  or 
fatty  variety. 

This  theory  of  the  formation  of  pus  is  very  probably,  but 
one-sided.  The  formed  elements  of  which  pus  consists, 
besides  the  fluid,  which  is  identical  with  blood  serum,  are 
like  white  blood  corpuscles,  and  are  proven  to  come  directly 
from  the  blood-vessels.  But  there  are  other  modes  of  for- 
mation of  pus.  Division  of  pus  corpuscles,  especially  in 
profuse  suppuration,  is  more  than  probable,  for  such  a  sub- 
division has  been  demonstrated  in  the  epithelia,  which  are 
apt  to  increase,  first,  by  direct  division;  second,  by  endog- 
enous new  formation,  and  in  the  connective-tissue  cor- 
puscles which,  under  those  circumstances,  also  assume  the 
character  of  pus. 

After  all,  Virchow  was  right  in  stating  the  necessity,  or 
rather  the  occurrence,  of  nutritive  disorder  in  inflamma- 
tion. But  he  was  not  complete,  for  surely  there  are  emi- 
grations of  white  blood  corpuscles,  without  nutritive 
changes.  Further,  there  are  new  formations  which  are 
not  inflammatory,  but  still  nutritive  changes.  Nor  is  the 
combination  of  nutritive  change  with  emigration  of  white 
blood  corpuscles  sufficient  for  the  definition  of  inflamma- 
tion, but  exudation  is  also  required.  Its  importance  is 
recognized  by  Virchow,  but  only  so  far  as  the  presence, 
not  so  far  as  the  process,  of  exudation  is  concerned.  "  It 
is  not  the  action  of  the  heart  that  drives  it  out,  but  the 
action  of  the  elements   of  tissue  that  draws  it  out." 
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He  found  that  hyperaemia  is  not  always  followed  by  in- 
flammation, and  thereupon  he  built  his  theory,  and  his 
defence  of  the  necessity  of  a  traumatic  cause.  But  where- 
ever  there  is  inflammation  there  is  always  a  disorder  of 
circulation.  Might  not  a  traumatic  influence  change  the 
motion  of  the  fluid  in  the  cells,  as  they  are  independently 
excitable.?'  Certainly.  But  this  excitation  cannot  be  car- 
ried from  cell  to  cell,  especially  not  in  connective-tissue 
^ceUs,  which  are  isolated  from  each  other.  The  current  of 
blood  serum  is  important  for  the  life  and  development  of 
cells,  as  it  acts  in  two  ways:  first,  as  a  mechanical  stimu- 
lant, and  further  as  material  of  nutrition. 

Thus  in  inflammation  we  require  a  number  of  conditions 
or  constituents : 

1.  Traumatic  influence  on  blood-vessels — that  is,  espe- 
cially, capillaries — by  either  changed  action  of  the  vaso- 
motor nerves  or  direct  injuries  to  the  walls. 

2.  Disorder  of  circulation.  "  Calor  "  and  "  rubor  "  of 
the  old  schools  are  not  required,  for  cold-blooded  animals 
exhibit  neither. 

3.  Exudation  of  the  fluid  and  formed  elements  of  the 
blood. 

4.  Nutritive  disorder,  in  growth  of,  and  changes  in,  the 
cells.  Persistent  cells  may  be  transformed  into  living 
changeable  ones,  which  may  undergo  multiplication  by  sub- 
division and  endogenous  generation.  This  changeability, 
or  "lability,"  is  diff'erent  in  diff'erent  organs;  it  is  very 
slight,  if  at  all  existing,  in  horn  and  fully-developed  tissue. 
It  requires  to  be  seen  in  future  wliether  this  latter  can  still 
be  melted  down,  in  spite  of  its  complete  organization.  It 
is  very  probable,  as  I  hope  to  show  in  the  future.  If  it  is, 
there  is  hope  for  trachoma,  cirrhosis  of  lung  and  liver, 
tetanus,  etc.  The  age  of  a  tissue  may  also  aff'ect  its  sta- 
bility. Some  elements  of  the  cornea  may  not  be  transform- 
able after  a  certain  time.  Says  Hirsch,^  whom  I  grate- 
fully  quote    for    his    lucid   description   of  the   theories   of 

1  Dr.  Theodor  Hirsch,  "  The  Development  of  the  Doctrine  and 
Treatment  of  Fever  since  the  Commencement  of  this  Century," 
Berlin,  1870,  p.  106.  I  would  also  direct  to  another  author,  to 
whose  labors   I  am  indebted  in  collecting  much  of  the  material 
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inflammation  and  fever,  and  to  whom,  therefore,  I  am 
under  great  obligation:  "  There  are  matrons  who  will 
bear  no  children,  under  no  matter  what  influence  or 
coercion." 

5.  New  formation  of  homogeneous  tissue.  We  shall  see 
in  future  that  this  last  one  of  the  necessary  constituents 
of  inflammation  is  the  peculiar  characteristic  of  what  is 
called  chronic  inflammation. 

At  this  juncture  I  lay  stress  again,  for  its  clinical  im- 
portance, on  the  variety  of  constituents  and  the  variety  of 
causes  of  inflammation,  simply  pointing  to  the  various 
modes  in  which  an  inflammation  may  show  itself.  It  is  but 
natural  that  it  will  diff"er  according  to  individuality,  age, 
condition,  locality,  or  tissue.  And  these  diff"erences  en- 
force the  practice  of  individualizing  in  every  given  case. 
Thus  the  rules  for  the  treatment  of  a  certain  inflammation, 
as  known  in  our  dictionaries  and  indices,  must  always  be 
of  a  general  character  only.  We  have  to  deal,  not  with 
a  Greek  or  Latin  name,  nor  with  a  parasite  that  is  to  be 
expelled,  but  with  the  living  tissue  of  a  single  individual, 
with  its  special  dispositions,  resources,  idiosyncrasies,  etc. 

As  the  first  amongst  the  constituents  of  inflammation  we 
mentioned  change  in  the  walls  of  the  blood-vessels.  This 
may,  as  above  said,  be  the  result  of  direct  injuries,  or  of 
changed  function  of  the  vaso-motor  nerves.  It  is  practical 
to  speak  in  this  connection  of  one  of  those  symptoms  of  in- 
flammation which  are  the  most  common  subjects  of  clinical 
observation,  and  that  one  which,  by  itself,  has  a  great  in- 
fluence on  both  the  course  of  the  disease  and  the  indica- 
tion for  treatment.     I  mean  fever. 

We  recognize  fever  by  increased  temperature.  We  are 
interested  in  observing  the  temperature  of  the  local  inflam- 
mation, and  of  the  blood  in  general.  We  notice  increased 
temperature  in  an  inflamed  part,  but  it  never  exceeds  that 
of  the  blood,  as  measurements  instituted  in  the  vagina  and 
rectum  will  invariably  show  in  all  cases  in  which  the  fever 

laid  before  you  this  evening:  S.  Strieker,  "  Researches  in  the  In- 
stitute for  Experimental  Pathology  in  Vienna,  in  the  Year  1869." 
I.  Vienna,  1870,  p.  110,  and  4  plates. 
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is  due  to  a  local  cause.  Besides,  there  are  many  fevers 
which  have  no  local  source,  but  a  general  cause.  There- 
fore, the  increase  of  metamorphosis  of  substance,  which  is 
the  source  of  the  increase  of  temperature,  is  not  local 
at  all. 

What  is  its  source,  or  cause,  or  seat? 

I  shall  not  dwell  upon  the  physiology  of  the  nervous 
system,  as  I  do  not  mean  to  carry  owls  to  Athens,  I 
^llude  only  to  the  fact  that  certain  nerves  have  the  func- 
tion of  being  moderators,  controllers,  of  the  actions  of 
certain  organs.  Thus  the  pneumo gastric  nerve  moderates 
undue  haste  in  the  action  of  the  heart.  Irritation  of  that 
nerve  renders  the  heart's  action  slow;  paralysis,  for  in- 
stance, in  consequence  of  section  of  the  nerve,  or  of  the 
proper  lesion  of  the  medulla  oblongata,  renders  it  un- 
controllably rapid.  Thus  the  splanchnic  nerve  is  the 
moderator  of  the  intestinal  motion.  Thus  Setschenoff  has 
found  a  moderating  centre  in  the  brain  of  frogs  for  their 
spinal  reflex  action;  when  this  centre  was  destroyed,  the 
reflex  action  was  uncontrollable.  It  appears  we  shall  have 
to  fall  back,  to  explain  many  symptoms  of  fever  in  gen- 
eral, on  a  moderating  centre  for  metamorphosis  of  sub- 
stance and  the  regulation  of  temperature,  situated  in  the 
brain,  which,  when  not  altered,  keeps  them  at  their  steady 
pace,  when  paralyzed,  loses  its  reins.  Thereby  the  mus- 
cles of  the  blood-vessels,  thereby  also  the  unstriped  muscle 
of  skin  and  glands,  would  be  unchained;  and  dilatation  of 
blood-vessels,  profuse  secretion  from  the  intestine,  colliqua- 
tive diaphoresis,  would  ensue.  This  affection  of  the  mod- 
erating centre  need  not  be  a  primary  affection;  a  second- 
ary congestion,  or  irritation  by  a  tumor,  would  suffice  to 
give  rise  to  all  the  symptoms.  The  fact  of  the  enormous 
increase  of  temperature  in  so-called  tubercular  meningitis, 
when  paralysis  and  death  are  imminent,  shows  to  what  ex- 
tent the  above  theory  is  justified. 

Still,  the  local  affection  of  this  moderating  centre, 
whether  primary  or  secondary,  is  not  the  only  source  of 
fever.  At  least,  we  do  know  of  general  processes,  in  the 
blood  or  tissues,  which  give  rise  to  very  high  fever  with- 
out primarily  aff'ecting  that  centre.     Thus  we  know  that 
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the  presence  of  putrid  material,  or  ferment,  in  the  blood 
raises  the  temperature.  Even  substances  formed  in  the 
very  organism,  when  reabsorbed  into  the  blood,  will  have 
the  same  effect.  The  detritus  of  a  caseous  gland  produces 
violent  fever,  and  is  the  cause  of  new  formations  in  lungs 
and  brain.  Even  large  quantities  of  water  or  serum  will 
act  in  the  same  manner  when  introduced  into  the  system; 
or  an  abnormally  large  quantity  of  meat  introduced  into 
the  stomach  or  blood  will  bring  on  increased  temperature, 
lassitude,  and  muscular  pain,  by  temporarily  accumulating 
lactic  acid  and  phosphate  of  potassa.  Even  the  rapid  ab- 
sorption of  normal  elements  of  tissue  after  a  venesection 
will  produce,  after  the  first  fall,  a  rise  in  the  temperature. 

Thus  it  is  not  improbable  that  fever  will  result  not  only 
from  an  affection  of  the  moderator  in  the  brain,  but  also 
from  independent  changes  in  the  blood.  It  cannot  be 
denied,  however,  that  the  effect  of  distant  causes  of  fever 
on  the  cerebral  centre  may  be  so  rapid  that  the  proximate 
cause  of  fever  has  always  to  be  looked   for  in  the  brain. 

No  matter  what  the  cause  of  the  fever  may  be,  the  high 
temperature  and  increased  waste  of  tissue  are  by  no  means 
indifferent.  Those  diseases  in  which  there  is  but  little 
waste  or  sufficient  reproduction  take  a  favorable  course; 
for  instance,  typhoid  fever  in  infancy  and  childhood.  In 
others,  where  the  waste  is  greater,  the  danger  increases; 
0.667  per  cent,  is  a  fair  average  of  the  loss  by  fever  per 
diem  (1  per  cent,  in  the  crisis).  As  a  loss  of  *tO  per  cent, 
of  the  weight  of  the  body  destroys  life,  according  to  Chos- 
sat,  a  fever  of  eight  weeks  would  kill  a  patient.  Com- 
plete inanition  takes  1.5  per  cent,  of  an  animal's  weight 
per  diem ;  thus  twenty-six  days  of  inanition  will  destroy 
life,  and  inanition  and  fever  combined  will  terminate  a 
case  in  about  twenty  days.  This,  however,  is  not  the  only 
cause  of  suffering  or  death.  High  temperature  alone  will 
produce  degeneration  of  tissue,  with  paralysis  of  brain  or 
heart.  But  lately,  Zenker  has  demonstrated  changes  in  the 
voluntary  muscles  similar  to  fatty  degeneration,  which 
occur  in  typhoid  fever,  and  depend  exclusively  on  the  high 
temperature  of  the  blood.  But  the  degree  of  temperature 
alone  is  not  a  good  measure  of  the  power  of  a  disease  or 
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of  the  imminence  of  danger.  It  will  depend  on  individual 
tendencies.  It  rises  more  easily  and  rapidly  in  the  young. 
It  may  be  apparently  low,  also,  in  proportion  to  the  danger 
of  disease;  for  evaporation  may  reduce  the  temperature  as 
fast  as  it  is  generated.  General  perspiration  in  rheuma- 
tism, or  when  plenty  of  water  is  drunk,  keeps  the  ther- 
mometer low;  and  it  is  the  general  experience  of  prac- 
titioners that  the  fossa  axillaris  must  be  well  dried  before 
^  the  thermometer  is  applied. 

The  treatment  of  fevers  has  always  been  in  accord  with 
the  scientific  opinions  of  the  times,  or  rather  of  the  pathol- 
ogists who  made  and  upheld  the  opinions  of  their  times. 
Thus  P.  Frank,  in  his  "  modus  curandi,  etc.,"  insists  on 
removal  of  the  causes.  He  considers  the  fever  in  the  light 
of  a  wholesome  reaction  of  the  system.  Where  the  powers 
of  the  system  are  simply  suppressed,  not  lowered, — "  vires 
suppressae," — he  forbids  roborants  and  stimulailts.  Reil, 
another  great  pathologist  of  the  first  part  of  this  century, 
admitted  that  he  had  too  little  scientific  knowledge  of  the 
nature  of  fever.  As  anti-febriles  proper,  he  looked  upon 
remedies  that  "  blunted  the  increased  irritability  and  there- 
by stopped  the  fever  ";  and  empirically  treated  inflamma- 
tory fevers,  with  antiphlogistics,  typhus  and  typhoid  with 
sedatives,  paralytic  conditions  with  stimulants.  Amongst 
his  antiphlogistics  are  cinchona,  warm  and  cold  baths 
(after  the  teaching  of  Currie,  in  1797),  and,  already,  cam- 
phor and  opium.  Brown  relied  on  stimulants,  Broussais 
and  Bouillaud  on  powerful  so-called  antiphlogistics  and 
venesection  to  exhaustion.  Schonlein  allowed  himself  to  be 
guided  by  the  prominent  features  of  the  case.  In  slight 
fevers  he  followed  the  expectant  method ;  in  acute  inflam- 
mations used  antiphlogistics;  in  increased  irritability  nar- 
cotics, in  torpor  roborants  and  excitants.  Traube,  another 
great  Berlin  pathologist  of  to-day,  and  the  first  who  meas- 
ured temperatures  on  a  large  scale,  advises  in  inflamma- 
tory fevers,  at  the  right  time,  small  depletions,  calomel, 
and  digitalis:  the  proper  time  being  a  little  previously  to 
the  expected  crisis. 

As  early   as   1854   Virchow  published  his  views  on  the 
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treatment  of  fevers.  His  indications  are  two — the  first 
to  reduce  the  temperature,  the  second  to  moderate  its 
source.  The  first  is  indirect  and  symptomatic;  the  second 
directly  anti-febrile.  The  first  indication  is  fulfilled  by 
the  proper  diet,  cold,  depletion,  salines,  and  acids;  the 
second  by  digitalis,  quinia,  and  arsenic.  These  latter  are 
nervina,  and  act  as  excitants  of  different  spheres  of  the 
nervous  system.  Stimulants  may  become  indicated  by 
symptoms  of  paralysis,  tonics  and  roborants  by  imminent 
inanition.  But  less  emphasis  is  laid  on  derivation  to  skin, 
bowels,  and  kidneys,  with  a  view  to  bring  on  or  aid  a 
crisis.  These  principles  of  Virchow's  are  still  valid  at  our 
times;  being  expressed  in  general  terms  and  requiring  ap- 
plication to  and  modification  by  individual  forms  of  dis- 
eases, or  cases.  This  much  is  sure:  that  they  have  given 
rise  to  a  large  number  of  fruitful  researches  concerning 
the  effects  of  single  remedial  agents.  Many  of  the  direct 
means  of  treatment,  however,  we  need  not  count  among 
these,  and  they  will  not  claim  our  immediate  attention  this 
evening.  Thus,  for  instance,  the  incision  of  an  abscess 
giving  rise  to  fever,  the  washing  out  of  the  poisonous  se- 
cretions of  endometritis,  the  removal  of  a  foreign  body 
producing  local  and  general  irritation,  will  not  be  men- 
tioned to-night,  although  each  of  them  may  be  the  promi- 
nent anti-febrile  in  an  individual  case 

THEIR     FREQUENCY     IN     EARLY     LIFE. 

The  fact  of  the  great  frequency  of  diseases  in  early 
age,  especially  of  inflammatory  diseases,  is  too  well  known 
to  require  any  further  allusion.  Both  liability  to  disease 
and  mortality  grow  less  with  every  hour  or  day  of  the 
newborn  and  of  the  infant.  And  it  is  a  remarkable  fact 
that  a  number  of  organs  are  very  rarely  affected,  and 
others  very  commonly  the  seat  of  lesion  and  abnormal  func- 
tion. This  difference  depends  on  the  physiological  function 
of  the  several  organs.  Diseases,  that  is,  pathological  proc- 
esses, are  principally  found  in  such  organs  as  are  most 
active  physiologically;  while  those  which  are  at  rest,  or 
relatively  so,  are  less  liable  to  be  changed  in  their  ana- 
tomical condition   and  functional  duties.     This  is  so  true, 
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that  amongst  all  the  foetal  organs  it  is  principally  the 
heart  which  is  apt  to  become  diseased,  it  being  the  very 
organ  which  is  more  active  than  the  rest;  and  of  the  sev- 
eral parts  of  the  foetal  heart  it  is  just  the  right  side  (it 
being  more  exempt  from  primary  disease  in  the  adult) 
which  is  oftentimes  the  locality  of  a  change. 

In  the  born  infant  such  organs  as  perform  no  functions. 
or  but  limited  ones,  are  seldom  affected.  The  thymus 
gland  exhibits  more  changes  during  uterine  life  than  after 
'birth,  and  particularly  after  the  first  year,  at  which  period 
it  commences  in  earnest  its  downward  march  of  atrophy. 
The  sexual  organs,  too,  show  but  few  anomalies,  simply 
because  they  are  not  called  upon  to  perform  any  functional 
work,  and  because  even  their  physiological  development 
makes   no  unusual  strides. 

But  almost  all  the  other  organs  are  liable  to  suffer  from 
the  first  minute  of  life,  in  consequence  of  the  altered  con- 
ditions of  existence  and  of  functional  work.  Circulation 
is  entirely  changed;  the  lungs  become,  together  with  the 
heart,  the  centre  of  it.  Thus  it  is  that  at  no  period  of  life 
do  we  see  more  pulmonary  diseases  than  in  infancy;  thus 
it  must  be  explained,  also,  which  is  a  remarkable  fact,  that 
genuine  lobar  pneumonia,  with  rapid  and  extensive  exuda- 
tion, is  a  frequent  occurrence  in  the  very  first  months  of 
extra-uterine  life;  while  the  usual  form  of  pneumonia  in 
infancy  and  childhood  is  the  catarrhal  variety.  Further, 
the  rapidity  with  which  changes  take  place  in  important 
organs  must  also  be  explained  by  the  very  same  fact  of 
the  sudden  changes  and  new  impulses  in  the  distribution, 
and,  I  may  say,  assaults,  of  the  blood.  Many  cases  of 
sudden  death,  sometimes  unexplained,  are  the  results  of 
this  physiological  occurrence,  which  is  augmented  and  ex- 
aggerated into  pathological  functions.  I  remind  you  only 
of  the  frequent  occurrence  of  encephalitis  in  the  very 
young,  with  fatty  degeneration  of  the  nerve  cells,  some- 
times very  extensive,  sometimes  but  in  small  and  circum- 
scribed localities,  but  always  sufficient,  by  both  the  direct 
destruction  of  the  nervous  centre  and  the  collateral  oedema, 
to  subvert  life  more  or  less  suddenly.  It  does  not  matter 
whether   it   is   complicated   or   not   with   ulceration   of  tht 
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cornea,  as  described  by  Virchow  and  others,  or  with  spasms 
or  paralysis.  I  should  further  allude  to  the  frequency  of 
trismus  and  tetanus  of  the  newborn  as  in  part  depend- 
ing on  the  sudden  changes  of  circulation,  which  are  so 
very  apt  to  result  in  the  peculiar  changes  of  circulation, 
which  are  so  very  apt  to  result  in  the  peculiar  hyperplastic 
degeneration  of  the  spine  in  that  affection.  That  such  is 
the  case  is  readily,  besides  other  causes,  proved  by  the 
excessive  mortality  from  trismus  in  the  infants  of  some 
parts  of  northern  Europe,  where  the  newborn,  in  cold 
climates,  in  any  sort  of  weather,  are  carried  to  the  cold, 
dreary  churches  to  get  baptized.  The  frequency  of  con- 
junctivitis in  the  newborn  may  also  be,  in  many  cases,  the 
partial  consequence  of  the  new  impetus  circulation  has 
received  after  birth,  and  the  insufficient  resistance  which 
the  loose  tissue  of  the  conjunctiva  offers  to  the  dilatation 
of  blood-vessels  and  consecutive  effusion  or  exudation. 
Even  hemorrhages  occur  more  frequently  in  the  young 
than  in  the  old — the  oftener,  the  nearer  the  first  hour  of 
life.  Hemorrhages  in  the  sclerotica,  brain  and  spine  are 
not  at  all  uncommon  without  the  slightest  appreciable  pres- 
ence of  a  proximate  cause  (as,  for  instance,  whooping- 
cough,  where  extravasations  are  so  frequently  foimd). 
Paralyses  depending  on  spinal  extravasations,  occurring 
during,  or  rather  right  after,  birth,  are  by  no  means  rare 
or  exceptional,  not  to  speak  of  the  numerous  cases  of  so- 
called  infantile  paralysis.  This  form  of  paralysis — called, 
for  want  of  a  diagnosis,  by  some  infantile,  by  others  es- 
sential or  dental — is  certainly  in  most  cases  the  result  of 
spinal  extravasation.  Both  its  sudden  appearance  and  its 
very  rapid  recovery  up  to  a  certain  degree,  and  finally  its 
absolute  obstinacy,  speak  for  this  assertion.  Let  me  fur- 
ther speak  of  the  usual  discoloration  of  the  skin  a  few 
days  after  birth.  I  do  not  speak  of  the  cases  of  genuine 
jaundice,  depending  on  the  changed  relation  between  the 
biliary  ducts  and  the  blood-vessels  of  the  liver — the  latter 
absorbing  bile  because  part  of  their  contents  is  cut  off 
with  the  establishment  of  pulmonary  circulation,  by  which 
process  the  liver  is  dethroned  from  its  position  as  foetal 
centre  of  circulation — nor  do  I  refer  to  the  grave  form  of 
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icterus  depending  on  the  pyaemic  process.  But  I  allude 
to  the  mild  cases  of  so-called  jaundice,  which  are  but  the 
change  of  color  depending  on  the  discoloration  of  the 
haematine  deposited  into  and  under  the  skin.  It  may  be 
well  compared  with  the  change  in  color  of  subcutaneous 
or  intra-cutaneous  extravasations. 

In  my  book  on  "  Dentition  and  Its  Derangements/'  N. 
Y.  1 862,  I  have  drawn  a  picture  of  the  rapid  physiological 
changes  taking  place  in  the  infantile  head,  and  of  its  lia- 
'bility  to  consecutive  pathological  changes.  Here  I  confine 
my  remarks  to  a  single  allusion  to  that  fact,  because  we 
have  to  become  acquainted  with  the,  I  might  say,  physio- 
logical necessity  of  frequent  congestive  or  inflammatory 
diseases  of  that  portion  of  the  body.  Face,  cranium,  and 
brain  grow  rapidly;  the  fontanelles  and  sutures  close;  the 
brain  grows  in  size  and  weight,  the  bones  in  thickness  and 
shape,  the  teeth  grow  and  protrude,  the  gums  increase  in 
thickness.  The  salivary  glands  develop  in  the  third  and 
fourth  months,  giving  rise  to  copious  secretion,  which  in  the 
first  commencement  has  neither  the  chemical  character  nor 
the  physiological  power  of  genuine  saliva.  The  muciparous 
follicles,  spread  over  the  whole  inside  of  the  buccal  cavity, 
with  the  exception  of  the  gums,  also  grow  in  size  and  ac- 
tivity. These  are  the  principal  normal  changes,  and  what 
do  we  see  as  the  frequent  exaggeration  of  this  physiological 
state.''  Hyperaemia  of  the  skull,  even  in  non-rachitic  chil- 
dren, of  the  meninges  and  the  brain  substance,  meningitis 
and  encephalitis;  congestive  condition  of  the  skin  of  face 
and  head,  erythema,  eczema,  and  impetigo,  usually  with 
swelling,  frequently  with  inflammation  and  suppuration  of 
the  numerous  lymphatic  glands  of  the  neck;  tumefaction  of 
the  salivary  glands,  inflammation  of  the  gums,  inflamma- 
tion, erosion,  and  ulceration  of  the  muciparous  follicles  of 
the  mouth  and  all  other  forms  of  stomatitis  and  pharyn- 
gitis. Nor  are  the  kidneys  exempt.  The  rapid  change  in 
nutrition  and  elimination  crowds  a  large  amount  of  nitro- 
geneous  substance  into  and  through  the  kidneys.  On  and 
after  the  second  day  of  life,  down  to  the  fourth  week  and 
later,  we  find  in  the  pyramids  of  the  kidneys  orange-colored 
deposits  of  uric  acid;  these  are  so  regularly  found  that 
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their  presence  is  of  medico-legal  importance;  they  are  a 
frequent  cause  of  urinary  difficulties,  and  even  of  the  for- 
mation of  gravel  and  calculus  in  the  young,  the  central 
portion  of  these  stones  being  formed  of  uric  acid,  around 
which  phosphates  will  accumulate  afterwards. 

Furthermore,  the  very  circumstance  that  one  or  a  few 
foetal  organs  will  be  at  rest,  or  relatively  so,  after  birth, 
is  a  cause  of  physiological  and  sometimes  pathological 
changes  in  the  neighborhood.  The  thymus,  as  L  have  al- 
ready stated,  becomes  stationary  after  birth,  and  soon 
begins  to  decrease.  In  proportion  to  its  diminution  in  size, 
neighboring  organs  will  grow.  For  instance,  the  thyroid 
gland,  weighing  but  a  quarter  or  one-half  of  a  drachm  in 
the  first  year,  weighs  2^  scruples  in  the  second,  a  drachm 
in  the  third,  2^-3  drachms  in  the  ninth  year,  an  ounce 
or  ij  ounces  at  the  age  of  twenty  or  thirty — a  little  more 
in  the  female  than  in  the  male.  And  I  have  no  doubt  that 
the  fact  that  in  cases  of  general  mal-nutrition,  and  even 
without  it,  the  bronchial  glands  are  apt  to  be  swelled; 
that  in  reality  they  are  the  first  to  be  the  seat  of  hyper- 
plastic and  particularly  caseous  degeneration,  whenever 
such  degeneration  is  found  anywhere  in  the  system,  is  par- 
tially due  to  the  closing  up  of  a  range  of  circulation  in 
the  neighborhood.  We  have  a  right  to  conclude  so  from 
what  we  notice  in  the  abdominal  cavity.  With  the  moment 
of  birth  the  liver  ceases  to  be  the  centre  of  circulation. 
From  that  moment  it  is  supplied  with  less  blood;  from 
that  moment  it  diminishes  in  size;  from  that  moment  also 
begins  the  development  of  the  intestinal  follicles  and  the 
mesenteric  glands,  which  are  destined  to  play  such  an  im- 
portant part  in  the  household  of  the  organism.  Thus  it 
is  proven  that  hyperaemia  and  its  physiological  and  patho- 
logical sequelae  will  result  from  the  normal  development; 
the  frequency  of  congestive  and  inflammatory  diseases  is 
therefore  no  matter  of  astonishment. 

As  all  of  the  gentlemen  who  have  honored  me  with  their 
presence  are  aware  of  every  word  I  have  had  to  say  on 
my  subject,  I  should  not  have  deemed  it  necessary  or  pru- 
dent to  allude  to  these  facts ;  but  I  have  thought  I  owed  it 
to  myself  to  show  that   I   myself  did  not  overlook  their 
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importance.  •  Nor  do  I  overlook  the  other  factors  which 
render  infancy  and  childhood  liable  to  inflammatory  dis- 
eases. The  time  of  weaning  has  arrived;  I  will  surmise 
that  the  mother's  or  nurse's  milk  has  worked  no  injury. 
Then  comes  the  critical  period.  No  sufficient  development 
of  salivary  apparatus,  teeth,  or  stomach;  improper  food, 
perhaps;  gastric  catarrh,  intestinal  catarrh,  consecutive 
hyperaemia  and  enlargement  of  mesenteric  glands.  Either 
hyperplastic  condition  of  their  connective  tissue  and  com- 
^pression  and  atrophy  of  their  glandular  tissue  and  the 
ducts,  and  incurable  marasmus;  or  caseous  degeneration, 
enlargement,  softening,  absorption  of  the  detritus,  caseous 
lymphatic  glands  all  over  the  system,  caseous  pneumonia, 
perhaps  tuberculosis.  Such  is  the  list  of  ailments  the  con- 
nection between  which  is  at  present  clear  to  everybody. 
They  are  just  as  many  dangers  to  the  infant's  or  child's 
existence,  and  the  connection  between  them  is  so  intimate 
that  a  slight  deviation  of  a  normal  physiological  function 
is  sufficient  to  set  the  ball  a-rolling. 

Nor  is  this  all;  for  with  the  increase  of  normal  physio- 
logical action  there  will  be  other  dangers.  None  of  the 
diseases  which  are  known  to  spread  by  contagion,  by  a 
ferment,  are  frequently  seen  in  very  young  infants.  The 
ferment  is  received  into  the  system  by  the  lungs;  their 
function  is  but  incompetent  in  the  very  young;  sometimes 
their  breathing  is  very  shallow.  Everybody  knows  how 
difficult  it  is,  and  almost  impossible,  to  get  a  newborn  or 
a  very  young  infant  under  the  influence  of  chloroform. 
Thus  the  ferment  will  not  easily  enter  such  lungs,  and 
through  them  the  blood.  Thus  it  happens  that  scarlatina, 
measles,  whooping-cough,  etc.,  are  not  very  frequent  in 
the  very  young.  With  every  month,  however,  the  liability 
to  them  increases;  and  at  the  period  at  which  the  lungs 
get  more  developed,  when  circulation  gets  more  powerful 
and  more  uniform,  at  the  time  when,  with  the  closure 
of  the  fontanelles,  in  the  beginning  of  the  second  year, 
and  with  commencing  locomotion,  and  with  active  assimi- 
lation of  more  solid  food,  a  certain  power  and  equilibrium 
of  circulation  are  obtained,  all  those  diseases  will  increase 
in  frequency,  and,  as  a  rule,  in  severity  also.     It  is  not  at 
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all  uncommon  that  a  baby,  although  taken  with  scarlatina 
in  a  family  where  the  older  children  are  seriously  aflPected, 
escapes  comparatively  unharmed. 

What  I  have  said  briefly,  even  fragmentarily,  although 
I  have  tried  to  say  it  coherently,  goes  to  show  or  explain 
the  frequency  of  feverish,  congestive,  and  inflammatory 
diseases  in  infancy  and  childhood.  There  is  another  ana- 
tomical fact  or  two  which  ought  to  be  taken  into  account, 
viz.,  the  condition  of  the  heart  and  of  the  muscular  sys- 
tem. The  muscles  of  the  infant  are  feeble;  thus  the  sup- 
port given  to  the  circulation  of  the  adult  by  their  elas- 
ticity and  powerful  contraction  is  wanting  in  infants.  But 
the  heart  of  the  infant  is  much  larger  and  heavier  in  pro- 
portion than  that  of  the  adult.  The  heart  of  the  new- 
born has  a  weight  of  from  ten  to  thirteen  drachms,  that 
of  the  adult  of  about  eight  ounces.  Thus,  the  heart  of 
the  adult  weighs  but  six  times  as  much  as  that  of  the  new- 
born, while  the  weights  of  the  bodies  are  in  the  propor- 
tion of  at  least  twenty  to  one.  It  is  at  once  evident,  al- 
though the  feebleness  of  the  muscles  of  the  body  is  greatly 
counterbalanced  by  the  weight  and  power  of  the  heart- 
muscle,  that  the  slightest  disproportion  between  the  two, 
the  most  minute  change  in  any  part  of  the  system,  is  liable 
to   seriously  injure  circulation  and  the  economy   at  large. 

Thus  inflammatory  diseases  are  very  frequent  in  early 
age,  and,  moreover,  their  symptoms  very  urgent.  The 
nervous  and  circulatory  irritability  is  great  at  that  period 
of  life;  the  skin  is  thin,  and  liable  to  suffer  from  exposure 
or  sudden  changes  of  temperature;  all  the  several  organs, 
being  but  recently  trained  to  their  functions,  and  but  grad- 
ually getting  accustomed  to  fulfill  them,  exhibit  less  resist- 
ance to  disorders  or  injuries.  Constitutional  diseases,  espe- 
cially of  a  fermentative  character,  are  very  frequent,  and 
leave  often  behind  them  either  local  diseases  or  unsual  im- 
pressibility of  the  whole  system.  In  any  given  case,  the 
consequences  are  more  readily  visible  and  injurious  than 
in  the  adult;  the  pulse  is  readily  influenced — that  is,  the 
heart's  action  increased  to  over-exertion  and  the  dangers 
of  paralysis;  temperature  is  very  high,  even  in  slight  af- 
fections; and  although  it  is  true  that  in  such  it  will  sink 
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as  readily  as  rise,  the  changes  which  increased  temperature 
will  work,  and  the  dangers  it  will  carry  with  it,  as  de- 
scribed before,  make  the  exact  watching  of  the  tempera- 
ture in  feverish  and  inflammatory  diseases  of  infants  and 
children  a  positive  necessity.  Diagnosis,  prognosis,  and 
treatment  are  equally  interested  in  the  measurements  of 
the  heat  of  the  body.  Thus,  while  I  know  I  have  to  beg 
your  pardon  for  the  length  and  prolixity  of  these  state- 
ments and  remarks  of  a  preliminary  character,  I  feel  to 
a  certain  extent  justified  in  speaking  not  too  briefly  of 
those  diseases  the  treatment  of  which  was  to  form  the 
subject  of  to-night's  conversation. 

Lecture  I. — Part  II. 

With  these  introductory  considerations,  Mr.  President,  I 
come  to  speak  of  the  principal  remedies  which  are  known 
by  the  name  of  antiphlogistics ;  and  I  shall  first  direct 
attention  to 

DEPLETION 

Both  local  and  general  depletion  play  an  important  part 
in  medicine  of  olden  times.  They  were  prominent  amongst 
the  antifebriles  and  antiphlogistics.  Of  more  modern 
writers,  Peter  Frank  relies  in  feverish  diseases  on  rest, 
spare  diet,  and  depletion;  Reil  and  Huf eland  confine  its 
indication  to  genuine  inflammatory  fevers ;  Schonlein  re- 
sorts to  it  where  there  is  too  much  reaction  on  irritation, 
for  its  two  eff"ects,  viz.,  first,  for  its  diminution  of  the 
amount  of  blood,  and,  secondly,  for  its  alteration  of  the 
blood.  Canstatt  depletes  for  the  purpose  of  counteracting, 
not  the  reaction,  but  the  effects  it  will  work  on  the  organs; 
Traube  resorts  to  depletion  before  he  expects  a  crisis  to 
take  place,  hoping  for  a  considerable  fall  of  temperature; 
and  Virchow  states  that  this  reduction  of  the  febrile  tem- 
perature will  take  place,  although  it  be  but  temporary. 

It  was  early  noticed  that  a  depletion,  especially  a  gen- 
eral one,  was  followed  by  great  changes  in  the  condition 
of  the  blood.  About  the  time  of  Broussais  and  Bouillaud, 
the  inflammatory  character  of  the  blood  was  considered  to 
be  in  the  fibrine;  inflammation  consisted  in  the  prevalence 
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of  fibrine.  They  found  that  the  blood,  after  repeated 
depletions,  would,  when  studied  in  the  basin,  and  after 
cake  and  serum  had  separated,  exhibit  increasing  amounts 
of  fibrine.  Instead  of  a  warning,  this  observation  proved 
a  new  inducement  for  further  depletion.  Their  grave  mis- 
take ought  to  render  us  careful  in  selecting  a  remedy 
which  is  more  than  doubtful.  We  ought  not  to  forget 
that  blood  ought  to  be  as  normal  as  possible,  if  expected 
to  perform  its  functions  in  both  physiological  and  patho- 
logical organs.  Besides,  clinical  experience  shows  that 
blood  when  getting  thin — that  is,  when  containing  more 
than  its  ordinary  amount  of  water — gives  rise,  partly  from 
its  diluted  condition  and  partly  from  deteriorated  nutri- 
tion of  the  trophic  nerves  and  the  walls  of  the  blood- 
vessels— to  effusions  and  extravasations.  Thus,  local  or 
general  dropsy  is  the  result  of  a  number  of  debilitating 
diseases.  Swelled  face  or  feet,  menorrhagia,  and  epistaxis 
are  common  consequences  of  general  anesmia,  or  rather 
hydraemia,  and  may  be  cured  by  beef,  iron  and  fresh  air. 
In  anaemic  children  every  inflammatory  disease  leads  to 
serious  dangers  in  short  time,  and  on  slight  occasion.  A 
rapid  pneumonic  infiltration  in  a  convalescent  or  debilitated 
child  is  of  daily  occurrence.  After  a  diarrhoea  leading  to 
hydraemia,  or  during  a  diarrhoea  complicated  with  an  inflam- 
matory affection  of  the  lungs,  the  danger  from  this  disease 
is  greatly  increased.  Children  are,  besides,  more  subject 
to  hydraemia  than  adults.  For  the  latter  have  but  to  repro- 
duce the  elements  of  their  bodies;  the  child  has  both  to 
reproduce  and  to  steadily  increase.  Thus  a  lack  or  waste 
of  material  is  badly  felt.  Unless  you  save  as  much  mate- 
rial as  you  possibly  can  during  the  progress  of  a  disease, 
convalescence  will  be  protracted,  incomplete  or  interrupted. 
I  have  seen  many  a  case  of  inflammatory  disease  in  chil- 
dren taken  hold  of  with  the  whole  antiphlogistic  arma- 
ment of  the  school.  While  the  disease  was  getting  starved 
out,  the  patient  perished  with  exhaustion  or  convulsions. 
The  latter  are  in  many  cases  the  results  either  of  directly 
debilitating  treatment  or  of  insufficient  nutrition;  hydro- 
cephaloid  conditions  are  known  to  follow  diarrhoea  or  any 
other  affection  resulting  in  organic  losses.     In  fact,  most 
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of  the  brain  diseases  of  infancy  and  childhood   are  of  a 
secondary  character;  primary  genuine  inflammatory  affec- 
tions are  very  rare  indeed.     A  very  frequent  form  of  en- 
cephalitis in  the  newborn  and  very  young,  when  at  all  sus- 
pected or  recognized,  consists  in  a  rapid  disintegration  of 
the  nerve  tissue,  and  therefore  contraindicates  depletion  at 
once.     Another  frequent  form  of  cerebral  affection,  tuber- 
cular  meningitis,  is   never  a  primary  disease,  but  always 
''a  part  of  universal  tuberculosis.     I  need  hardly  add  that 
scarcely  ever  in  these  diseases  will  there  be  a  justifiable 
indication  for  blood-letting;  and  still,  just  where  you  ex- 
pect  it   least,   depletion   is    frequently   resorted   to.      In   a 
large  number  of  instances   I   have   found   leeches   applied 
to  the  heads  of  patients  suffering  from  tubercular  menin- 
gitis,  when  the   pulse   was   rising   beyond    140   or   160   or 
more,    and   their    temperature   was    up    to    106°    or    107°. 
This  condition  takes  place,  and  is  almost  universally  found, 
in  the  very  last  stage  of  the  disease;  in  reality,  the  symp- 
toms  enumerated  are  those  of  the  last  stage — of  rapidly 
increasing  paralysis.     I  take  it  for  granted  that  a  patient 
with  these  symptoms  will  die  in  from  60  to  72  hours  after 
the  rise  of  temperature  and  pulse  I  have  mentioned;  and 
need  not  state  that  invariably  a  depletion  will  render  the 
patient   worse,    and    accelerate    dissolution.      I    am    afraid 
that  a  good  many  leeches  are  still  applied  more  to  soothe 
the   attendants   than   to   benefit   the   patient.      Still,   if  we 
know  that  we  can  do  no  good,  and  shall  probably  do  harm 
by   such  treatment,   we  ought  to  insist  upon  the   public's 
learning  that  they  cannot  pull  the  stars  from  the  heavens. 
The   greatest   danger   arising   in   the   course   of   inflam- 
matory diseases  of  childhood  and  infancy  is  from  exhaus- 
tion.    This  condition,  and  collapse,  will  occur  frequently 
where  we  least   expect  it;   thus,   for   instance,   after   pro- 
tracted cold   applications.     In  this  latter  case  we  can  re- 
move the  cause  instantly  by  withdrawing  the  application, 
and  the  patient  may  speedily  revive;  but  in  collapse  from 
depletion,  we  cannot  so  readily  remove  the  cause,  and  can 
hardly  hope  for  such  speedy  recovery  from  imminent  dan- 
ger.    In  pneumonia  the  dangers  are  various.     In  its  prog- 
ress the   complication   with  intestinal  catarrh  is  not  very 
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uncommon ;  it  is  a  disagreeable  condition,  no  matter  whether 
it  is  accidental  or  the  result  of  mechanical  stasis  in  the 
ramifications  of  the  portal  venous  system.  At  the  same 
time  the  nature  of  the  disease,  abstinence  from  food,  and 
now  and  then  the  treatment  also,  will  rarify  or  impair  the 
blood  with  all  its  consequences  upon  the  tissues,  and  the 
dangers  of  a  new  infiltration. 

After  what  I  have  said  of  the  effect  of  blood-letting, 
both  local  and  general,  the  question  arises,  are  we  justi- 
fied in  resorting  to  depletion  at  all.''  Now,  it  is  an  estab- 
lished fact,  or  at  least  a  very  general  conviction,  that 
when  we  perform  venesection — for  the  relief  of  pneumonia 
or  meningitis,  for  example — we  do  not  relieve  the  pneu- 
monia or  the  meningitis  itself,  but  we  do  relieve  the  col- 
lateral oedema  which  has  taken  place  in  the  tissues  as  yet 
uninvaded,  or  but  partially  invaded,  by  the  inflammation. 
And  by  this  relief  of  the  collateral  congestion  and  oedema, 
say,  of  the  meninges  or  of  the  brain,  we  may  save  a  pa- 
tient from  approaching  dissolution.  Such  cases  are  rare; 
but  when  they  occur,  when  we  have  to  deal  with  acute 
oedema,  we  must  of  course  resort  to  depletion  in  many  a 
case.  I  recall  a  case  of  convulsions  where  I  myself  opened 
the  jugular  vein.  I  did  not  know  the  cause  of  the  con- 
vulsion, but  the  venous  congestion  was  so  evident  and  so 
extreme,  that  I  was  led  to  relieve  it  as  soon  as  possible. 
I  think  Trousseau  relates  a  similar  case.  We  know  that 
the  immediate  danger  in  such  cases  depends  not  upon  the 
primary  cause  of  the  affection,  but  upon  the  prolonged 
congestion,  which  may  give  rise  to  effusion  or  extravasa- 
tion. To  avert  these  I  do  not  object  to  venesection — in- 
deed, it  may  become  imperative. 

But  to  depletion  as  a  general  antiphlogistic,  I  must  ob- 
ject, and  this  whether  it  be  made  by  venesection  or  by 
local  blood-letting.  I  know  that  there  is  great  difference 
of  opinion  on  this  point,  and  those  who  disagree  with  me 
may  do  so  upon  good  grounds.  Yet  that  even  leeching  is 
often  attended  with  grave  dangers,  a  case  which  came 
under  my  notice  will  suffice  to  show.  A  child  with  some 
inflammatory  affection  and  high  fever  had  leeches  applied, 
and  the  part  left  under  a  warm  fomentation.     At  his  next 
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visit  the  physician  was  told  that  the  fever  was  entirely 
gone,  and  the  patient  sleeping  well.  But  on  seeing  the 
child  he  found  it  with  a  blanched,  waxen  face,  and  in  col- 
lapse— a  state  of  things  readily  explained  on  opening  the 
clothing,  which  was  saturated  with  blood.  The  patient  re- 
covered, and  the  doctor  was  naive  enough  to  attribute  the 
recovery  to  the  accident  of  the  profuse  haemorrhage.  I 
know  that  we  often  hear  of. plethora,  of  surplus  of  blood; 
rif  such  a  condition  ever  occurs,  it  is  certainly  not  in 
infancy.  At  that  period  any  surplus  would  be  sure  to  be 
used  to  build  up  the  body,  to  contribute  to  growth. 

In  full  accordance  with  the  remarks  you  have  been  so 
kind  as  to  receive  to-night,  I  shall  add  as  a  practical  con- 
tribution, which  is   but  the  result  of  my  theoretical  con- 
victions  and   some   clinical   experience,   that   I    seldom   re- 
sort to  depletion  in  inflammatory  diseases  of  infancy  and 
childhood.      I   do   not  remember   a  case   of  pneumonia  in 
which  I  have  applied  leeches,  for  many  years.     Nor  do  I 
believe  that  my  statistics  have  been  impaired  by  my  spar- 
ing blood.     Meningeal  and  cerebral  affections  are,  at  least 
with  us,  mostly  of  a  secondary  character,  and  seldom  re- 
quire direct  depletion.     They  sometimes  do,  I   feel  sure; 
but    generally,    I    think,   wherever    extensive   derivation   is 
really  indicated,  the  immense  surface  of  the  mucous  mem- 
brane  of   the   intestinal   tract,   not  to   speak  of   skin   and 
kidneys,  appears  of  greater  importance  and  promising  of 
more  effect,  than  a  local  depletion  about  the  head.     After 
all,  the  general  principles  laid  down  by  Johannes  Munster 
as  early  as   1604  appear  to  be  correct  even  in  our  times. 
Clinical  observation  had  done  for  his  judgment,  as  it  did 
for  Galenus's,  what  has  been  obtained  in  our  times  by  im- 
proved    methods     of     examination     and    observation,    and 
sounder    theoretical    reasoning.      His    opinion    concerning 
blood-letting  in  children  is,  as  usual  in  those  olden  times, 
fully  given  in  the  title  of  his  book,  which  I  here  present: 
"  Johannis  Munsteri,  Philosophi  ac  Medici  Heilbronnensis, 
Disputationum  irepl  TraiSopXe  BoTOfj.ia<;  Libri  V.    Quibus  salu- 
berrimum  Galeni,   Medicorum  Principis,  decretum  De  non 
mittendo  pueris  infra  XIV.  annum  sanguine,  pro  Alexan- 
dro  Massaria  Vicentino,  adversus  Horatii  Augenii  a  Monte, 
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sancto  virulentas  in  eo  argumenti  genere  calumnias,  enor- 
miaque  sophismata,  defenditur.  Typis  Cellianis.  Anno 
1604." 

COLD 

The  medical  use  of  cold  in  feverish  and  inflammatory 
diseases  is  by  no  means  of  recent  date.  The  first  author- 
ity who  is  generally  credited  with  its  extensive  administra- 
tion for  the  purpose  of  reducing  the  increased  tempera- 
ture is  Currie  (Medical  Reports  on  the  Effects  of  Water, 
Cold  and  Warm,  in  Fever  and  other  Diseases,  1797), 
whose  opinions  on  the  indications  in  the  treatment  of  fever 
are  clearly  indicated  in  the  following  sentence:  "  Though 
I  am  far  from  thinking  that  fever  consists  merely  of  a 
series  of  phenomena  originated  in  a  morbid  accumulation 
of  heat  in  the  system,  yet  this  symptom  evidently  occurs 
more  or  less  early  in  that  disease."  After  Currie,  the 
cold-water  treatment  disappeared  for  some  time,  in  conse- 
quence of  the  public  prejudice,  but  modern  experience  and 
experiments  have  installed  it  again  into  its  rights.  Reil, 
already,  knew  the  double  effect  it  had,  in  both  cooling  and 
stimulating;  Kolbany,  Horn  and  Frohlich  appreciated  it; 
and  Gietl  used  it  extensively,  in  1843,  in  a  typhus  epidemic 
raging  at  Munich.  Brand,  Ziemssen,  Bartels,  Jiirgensen, 
Liebermeister,  and  Kiichenmeister  have  since  enriched  the 
literature  with,  in  part,  excellent  monographs  on  the  sub- 
ject, especially  with  regard  to  the  use  of  cold  water  in 
typhoid  and  typhus  fevers;  and  the  literatures  of  other 
countries  are  gradually  following  the  lead  of  the  Germans 
on  this  topic. 

At  this  opportunity  I  should  not  omit  to  credit  an  older 
author  than  any  of  them,  with  what  is  due  to  his  memory. 
I  do  not  remember  to  have  met  with  an  allusion  to  his 
writings.  I  refer  to:  "A  Letter  from  Dr.  Glass  to  Dr. 
Baker,  on  the  means  of  procuring  a  distinct  and  favourable 
kind  of  small-pox,  and  on  the  use  of  cold  air  and  cold 
water  in  putrid  fevers.  London,  1767."  On  p.  32  sq.  of 
his  pamphlet,  Dr.  Glass  has  the  following: 

"  Hot  stimulating  medicines,  cold  air,  and  cold  water, 
properly   used  together,  are   the  most  effectual  means  to 
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compel  the  heart,  arteries,  and  fibres  to  exert  their  utmost 
force  J  and  these  have  been  very  successfully  used  in  ma- 
lignant fevers,  attended  with  excessive  lowness  and  faint- 
ness.  At  Gombron,  according  to  Sir  John  Chardin's  ac- 
count, the  extremely  hot,  close,  and  suffocating  air  pro- 
duces dysenteries  and  malignant  fevers,  that  prevent  this 
place  from  being  inhabited  for  one-half  of  the  year.  '  Sir 
John  Chardin  himself  was  seized  in  the  night  with  a  vio- 
^lent  fever,  three  days  after  he  left  Gombron,  and  grew 
delirious  within  a  few  hours.  The  next  and  following  days 
he  had  such  fainting  fits  that  all  who  saw  him  in  them, 
thought  him  actually  dying.  .  .  .  On  the  fifth  day 
treatment  was  commenced,  while  a  French  surgeon,  whom 
Sir  John  had  with  him,  thought  he  had  no  chance  of  re- 
covering. ...  At  nine  o'clock  the  apothecaries'  serv- 
ant brought  the  medicines  that  were  ordered,  and  stayed  to 
administer  them.  The  first  thing  he  gave  him  was  near 
a  pint  of  emulsion,  made  with  the  cooling  seeds;  and  soon 
upon  it,  an  incredible  quantity  of  a  cordial  confection, 
that  contained  all  kinds  of  antidotes;  and  some  time  after, 
about  a  quart  of  a  nauseous,  bitter,  purging  liquor;  and 
as  soon  as  this  was  got  down,  so  much  of  the  cordial  con- 
fection as  he  took  at  first.  These  medicines,  which  were 
taken  within  the  space  of  an  hour,  soon  increased  his  heat 
and  thirst  to  an  intolerable  degree.  His  attendant  then 
told  him  he  might  drink  as  much,  and  as  often  as  he 
pleased,  and  mixing  for  him  barley-water  and  willow- 
water  in  a  large  china  bowl,  and  putting  a  large  bit  of 
snow  into  it,  he  gave  him  the  bowl  when  the  snow  was 
almost  dissolved,  that  the  liquor  might  be  drank  as  cold 
as  possible;  and  he  supplied  him  with  this  exceeding  cold 
and  pleasant  liquor  as  often  as  he  had  an  inclination  to 
drink,  which  was  very  frequently,  during  the  whole  time 
his  fever  lasted.  The  bed  on  which  he  lay  was  placed 
on  the  ground,  in  a  large  airy  hall,  the  floor  of  which 
was  every  now  and  then  plentifully  sprinkled  with  cold 
water,  so  that  it  stood  in  pools  all  over  the  room.  But 
his  fever  still  increasing,  the  apothecary  directed  him  to 
be  taken  out  of  bed,  and  laid  on  a  mat  with  nothing  at 
all  to  cover  him  but  his  shirt,  and  at  the  same  time  em- 
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ployed  two  servants  to  fan  him  without  intermission.  All 
this,  however,  made  but  little  or  no  alteration,  for  his  heat 
seemed  to  be  as  intense  as  ever.  Two  large  buckets  of 
fresh  cold  water  were  then  ordered  to  be  brought,  the 
patient  was  set  on  a  chair,  and  supported  by  a  servant 
on  each  side,  whilst  his  apothecary  poured  the  cold  water 
on  his  thighs,  legs,  and  feet,  beginning  at  the  upper  part 
of  the  thighs,  and  proceeding  gradually  to  the  extremities. 
After  this,  he  poured  cold  rosewater  on  his  head,  face, 
neck,  arms  and  breast.'  " 

Sir  John  instantly  improved,  but  next  day  the  fever  re- 
turned, though  in  a  milder  form.  A  similar  treatment  was 
resorted  to,  and  Sir  John  lived  to  tell  his  own  story.  Dr. 
Glass  then  goes  on  saying,  page  37: 

"  This  uncommon  and  surprising  practice  so  effectually 
employed  in  curing  a  burning  fever,  accompanied  with 
excessive  weakness  and  faintness,  in  a  very  hot,  sultry 
climate,  may  possibly,  if  duly  considered,  point  out  to  us 
a  more  successful  method  of  treating  our  putrid  malig- 
nant fever  than  that  which  is  at  present  most  commonly 
used.  .  .  .  Our  most  prudent  and  experienced  physi- 
cians, in  order  to  avoid  opposite  errors,  content  themselves 
with  prescribing  mild  cordial  diaphoretic  medicines.  But 
then  nature  is  almost  left  to  struggle  by  herself  against  a 
very  violent  disease,  having  but  little  assistance  from  art, 
either  against  the  putrifying  heat,  or  intolerable  faintness. 
Whereas,  by  imitating  the  Persian  method,  a  physician  will 
have  it  in  his  power  to  command  the  feverish  heat,  and 
may  restrain  and  lessen  it,  and,  even  though  increased  by 
hot  cordial  medicines,  to  what  degree  he  thinks  proper. 
Hence  it  appears  that  such  cold  applications,  car- 
ried no  farther  than  to  keep  the  feverish  heat  within  due 
bounds,  concur  and  co-operate  with  hot  stimulating  medi- 
cines in  increasing  the  power,  action,  ar.d  force  of  the 
heart  and  the  other  vital  parts." 

On  page  42  we  read  the  following: 

"  Such  practitioners  as  are  prejudiced  in  favor  of  the 
common  method,  and  believe  that  the  only  safe  way  of 
treating  malignant  fevers  is  to  keep  the  patient,  if  pos- 
sible, in  a  gentle  breathing  sweat  until  the  disease  is  car- 
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ried  off  by  it,  will  probably  be  surprised  to  find  anything 
proposed  in  favor  of  an  empirical  practice,  that  shuts  up 
all  the  pores  of  the  skin  at  once,  and  totally  stops  the 
evacuation  which  they  are  so  solicitous  to  encourage  and 
promote.  But  it  is  certain  the  most  rational  of  the  Greek 
physicians,  in  order  to  extinguish  the  intense  heat  of  ar- 
dent fevers,  when  they  were  at  their  height,  had  recourse 
to  cold  water.  Of  this  they  sometimes  gave  very  large 
and  frequent  draughts,  and  sometimes  they  plunged  the 
rpatient  into  it.  It  is,  however,  true,  that  they  always 
expected  a  profuse  and  critical  sweat  would  succeed;  and 
it  was  to  answer  this  intention  that  Hancock  likewise  gave 
cold  water  in  fevers.. 

"  But  some  years  since,  as  Professor  Cyrillus  informs 
us,  a  new  method  of  using  cold  water  in  acute  malignant 
and  destructive  fevers  was  introduced  by  the  Neapolitan 
physicians,  which  is  this:  As  soon  as  the  dangerous  symp- 
toms appear  in  the  advanced  state  of  the  disease,  the  pa- 
tient, after  fasting  some  hours,  must  drink  every  hour,  or 
once  in  two  or  three  hours,  a  pini  or  two  of  water  cooled 
with  snow.  .  .  .  If  there  should  be  at  any  time  an 
appearance  of  sweat,  it  must  be  immediately  suppressed, 
by  making  the  water  that  is  to  be  drank,  colder,  and  giv- 
ing it  in  a  larger  quantity;  by  uncovering  the  patient  and 
exposing  him  to  a  current  of  cold  air,  and  by  fanning 
him.  Nay,  some  have  gone  so  far  as  to  sprinkle  snow 
itself  powdered  on  his  skin.  .  .  .  See  Philosoph.  Trans., 
No.  410.  Abridg.  by  Eames  and  Martyn,  vol.  viii.,  part 
iii.,  p.  655." 

Relating  the  experience  of  Dr.  Brocklesby,  in  his  Med- 
ical Observations,  p.  66,  concerning  the  favorable  course 
malignant  fevers  took  in  cold  and  exposed  sheds,  while  the 
rest  of  the  soldiers  lying  sick  in  better  quarters  did  very 
much   worse,  our   author   adds,  p.   49: 

"  In  all  the  barns,  cottages,  and  rooms  belonging  to  the 
castle,  which  were  closer  and  provided  with  fires,  it  may 
be  taken  for  granted  that  the  air  was  kept  at  least  mod- 
erately warm,  since  it  is  the  opinion  of  all  persons  who 
are  emploved  in  attending  and  nursing  the  sick  that  the 
pores  of  the  skin  ought  to  be  kept  open  in  aU  fevers,  and 
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in  all  other  acute  distempers.  But  the  keen  cold  wind  of 
the  forest  having  a  free  passage  through  the  openings  left 
between  the  boards  of  the  shed,  the  sick  lodged  in  it  must 
necessarily  have  been  exposed  to  extraordinary  cold.  Now, 
as  warm  air  and  very  cold  air  are  so  powerful  and  contrary 
agents,  it  is  reasonable  to  conclude  they  must  have  produced 
very  different  effects  on  the  sick,  and  the  event  was  that  in 
all  the  hospitals  where  the  air  was  warm,  remarkably  more 
died  than  in  the  shed  where  the  air  was  very  cold,  though 
treated  exactly  in  the  same  manner  in  every  other  respect. 
Hence  it  seems  that  the  amazing  salutary  effects  of  the 
latter  were  owing  to  extraordinary  cold  air. 

"  From  the  preceding  facts  and  observations  may  we 
not  venture  to  infer  that  it  is  not  enough  for  patients  who 
are  sinking  in  putrid  fevers  to  have  the  air  they  breathe 
continually  renewed,  for  this  is  done  in  rooms  that  are 
kept  warm  or  hot  by  a  constant  fire;  but  that  we  ought  to 
procure  for  them  a  current  of  cold  air,  which  may,  to- 
gether with  the  assistance  of  other  means,  effectually  cool, 
refresh,  and  strengthen  them,  especially  when  great  danger 
is  apprehended  from  lowness  and  faintness  with  heat. 
And  we  have,  I  think,  good  reason  to  expect  more  suc- 
cess in  pursuing  this  method,  .  .  .  than  by  going  on 
in  the  more  beaten  track." 

Thus,  clothed  in  the  scientific  language  of  the  last  cen- 
tury. Dr.  Glass  arrives  at  a  number  of  practical  conclu- 
sions of  great  importance.  It  is  not  his  fault,  nor  that 
of  those  who  proclaimed  the  same  truths,  that  they  have 
been  forgotten,  denied,  or  proscribed. 

The  beneficial  influence  of  cold  air  is  aptly  alluded  to. 
If  ever  there  was  a  murderous  weapon  in  the  hands  of 
both  physicians  and  public,  it  was  the  heat  of  the  sick- 
room. The  prejudiced  opinion  that  the  disease  could  or 
must  be  eliminated  through  the  skin,  gave  rise  to  the  close 
and  heated  temperature  in  which  patients  suffering  from 
inflammatory,  or  typhoid,  or  eruptive  fevers,  were  broiled 
before  they  could  perish  lege  artis.  Cold,  in  the  shape  of 
cold  or  cool  air,  will  come  under  the  head  of  simple  dietetic 
agents ;  in  the  shape  of  cold  water,  or  ice,  it  may  be  classed 
among  the  remedies  proper. 
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Having  thus  briefly  referred  to  the  history  of  the  em- 
ployment of  cold  as  an  antiphlogistic,  I  may,  at  our  next 
meeting,  be  permitted  to  offer  some  clinical  observations 
upon  the  subject. 


When  Ziemssen's  book  upon  the  application  of  cold  ap- 
peared, some  years  ago,  I  began  to  use  his  plan  of  treat- 
ment, and  I  have  followed  it  ever  since.  He  places  the 
patient  in  a  bath,  at  first  tepid,  and  then  gradually  cooled 
down  until  the  desired  temperature  is  reached.  In  this 
manner  we  may  diminish  the  temperature  in  typhoid  fever 
by  as  much  as  six  degrees.  Should  it  rapidly  rise  again, 
the  bath  must  be  repeated,  and  this  as  frequently  as  neces- 
sary to  prevent  its  exceeding,  say,  103°  or  104°  F.  I 
found  a  poor  boy  in  Cherry  street,  burning  with  typhoid 
fever,  at  a  temperature  of  107°.  I  had  him  at  once 
plunged  into  a  cold  bath  for  five  or  six  minutes,  and 
ordered  this  done  every  two  hours  so  long  as  the  tempera- 
ture should  rise  suddenly  after  each  bath.  He  got  eight 
or  ten  of  these  plunges  every  day;  the  temperature  fell 
to  98°,  and  never  rose  to  its  former  height,  and  he  recov- 
ered. I  am  confident  that  he  could  not  have  lived  except 
for  this  reduction  of  temperature.  In  the  hundreds  of 
cases  of  typhus  and  typhoid  where  the  treatment  by  cold 
has  been  tried,  the  mortality  has  been  far  less  than  under 
any  other  plan.  This  succeeds  where  everything  else  has 
failed. 

In  scarlet  fever  cold  applications  may  be  almost  indis- 
pensable. In  this  fever  the  temperature  will  now  and  then 
rise  to  106°,  107°,  108°,  and  this  excessive  heat  alone 
prove  the  fatal  element.  Now  I  do  not  know  any  remedy 
that  will  reduce  such  a  temperature  and  keep  the  patient 
alive  except  cold  water — not  to  speak  of  cold  air.  Only 
this  week  I  have  seen  such  a  case,  where  the  thermometer 
in  the  rectum  showed  108°.  Every  other  means  had  been 
tried  without  effect.  The  child  was  placed  in  a  warm 
bath,  and  cold  water  added  till  the  bath  stood  at  64° 
and  60°.  He  was  kept  in  the  bath  for  two  hours  in  the 
first  twenty-four.     To-day  his  temperature  has  not  risen 
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above  102°,  and  I  consider  him  out  of  danger.  I  am 
sure  that  without  the  cold-water  treatment  he  would  have 
been  lost.  Of  course  there  are  many  cases  of  scarlet  fever 
in  which  the  brain  symptoms  are  so  prominent  that  local 
cold  applications  are  used  by  every  one.  But  I  am  now 
alluding  to  the  general  cold-water  treatment  for  the  reduc- 
tion of  the  general  temperature  of  the  blood. 

In  other  eruptive  fevers — in  variola,  for  example — the 
same  treatment  would  be  good,  though  in  the  disease  just 
named  it  looks  a  little  strange  to  us,  because  we  are  not 
used  to  the  practice.  In  the  early  part  of  this  century  a 
Hungarian  writer  alludes  to  the  fact  that,  in  the  Transyl- 
vanian  portions  of  the  Austrian  Empire,  it  is  a  common 
practice  to  place  the  variolous  patient  in  a  cold  bath  to 
reduce  the  fever;  and  he  adds  that  the  cases  do  as  well 
under  this  treatment  as  under  any  other. 

I  would  not  give  the  impression  that  I  think  cold  water 
a  panacea  or  a  remedy  suitable  for  every  age  and  condition. 
It  may  do  much  harm.  If,  for  instance,  there  is  one  dan- 
ger to  the  newborn  infant  greater  than  any  other,  it  is 
that  from  the  application  of  cold.  I  do  not  believe  a  baby 
should  have  a  really  cold  bath  until  it  has  developed  the 
faculty  of  locomotion,  and  the  reactive  power  that  comes 
with  it.  But  the  very  shock  that  cold  gives  the  system — 
the  greatest,  probably,  that  we  can  produce,  except  by  the 
faradic  current — which  makes  it  so  dangerous  to  the  young 
infant,  renders  it  also  invaluable  in  certain  emergencies, 
as,  for  example,  in  asphyxia. 

Cold  applications  have  been  recommended  in  the  cephal- 
hsematoma  of  the  newborn,  that  is,  haemorrhage  between 
the  bone  and  the  pericranium.  Now,  it  is  a  fact  that  this 
will  get  well  if  left  to  itself.  We  need  not  fear  its  spread- 
ing, for  it  will  not  extend  beyond  a  suture.  It  is  a  fact, 
too,  that  the  infant  cannot  bear  the  cold  application,  for 
a  long  period,  without  danger  of  collapse;  it  should,  there- 
fore, be  used  with  caution.  So,  also,  in  the  erysipelas  of 
the  very  young  cold  applications  may  prove  dangerous. 
Even  in  hyperaemia  of  the  brain  and  its  meninges,  where 
cold  is  so  frequently  employed,  I  think  it  is  possible  to 
overdo  the  thing.     Many  of  these  cases  are  the  result  of 
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changes  in  tissue,  such  as  fatty  degeneration,  etc.  In 
simple  isolation  cold  is  unquestionably  of  value  from  the 
shock  it  gives.  It  does  good  where  we  can  see  the  shock 
produced;  where  we  cannot,  there  is  no  use  in  continuing 
it.  In  several  diseases  of  the  nervous  system — cholera 
minor,  for  instance — cold  water  has  been  used  with  ad- 
vantage. 

We  must  not  forget  that  warm  applications  will  also 
Set  antiphlogistically.  It  has  been  proved,  by  direct  physi- 
ological experiments,  that  heat  applied  externally  will  re- 
duce the  temperature  of  the  internal  organs. 

In  the  coryza  of  children  I  have  used  cold  water,  but 
not  in  the  syphilitic  form.  I  have  learned  from  Dr.  Peas- 
lee  to  add  common  salt  to  the  water  in  the  treatment  of 
chronic  catarrh. 

A  large  number  of  cases. of  ophthalmia  in  the  newborn 
will,  get  well  under  ice  applications  alone — a  cloth  taken 
directly  from  a  lump  of  ice  and  placed  on  the  eyes  every 
half  minute,  and  this  continued  not  for  hours  but  for  days. 
I  have  seen  very  many  cases  of  diphtheritic  ophthalmia — 
many  where  the  eye  was  destroyed — and  the  only  cases 
which  did  well  were  the  ones  in  which  ice  was  used.  Fur- 
thermore, I  would  not  consent  to  be  without  ice  in  diph- 
theria or  croup;  and  for  many  years  my  local  treatment 
of  these  two  diseases  has  consisted  almost  exclusively  in  its 
use,  both  externally  and  internally,  especially  the  latter, 
where  there  is  much  pharyngeal  affection. 

If  there  is  anything  which  I  should  rely  upon  in  pneu- 
monia, especially  lobar  pneumonia,  where  the  fever  is  very 
high,  it  is  cold-water  treatment.  If  the  temperature 
reaches  106°,  107°,  pack  the  patient  every  hour  or  two. 
Under  this  cases  have  done  well  that  I  had  almost  de- 
spaired of.  In  most  instances,  however,  cold  local  appli- 
cations, changed  every  few  minutes,  will  suffice.  Not  only 
in  lobar  pneumonia,  but  also  in  many  cases  of  bronchitis 
and  catarrhal  pneumonia,  may  cold  be  relied  upon. 

In  acute  heart  diseases,  with  the  consecutive  praecordial 
pain,  cold  applications  over  the  region  of  the  heart,  and 
reaching  down  to  that  of  the  stomach,  will  almost  always 
do  good.     In  synovitis,  and  especially  rheumatic  synovitis, 
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cold  will  do  good  in  nearly  every  case,  and  I  see  no  contra- 
indication to  its  use. 

I  need  not  add  that  local  inflammation  within  reach  in- 
dicates the  application  of  cold;  thus  local  phlegmon  from 
any  cause,  inflammation  of  glands,  peritonitis,  etc.  I 
should,  however,  try  your  patience  too  much  by  enumerat- 
ing all  the  forms  of  disease  in  which  this  remedy,  because 
it  does  great  service,  is  indispensable.  It  will  be  our  duty 
to  overcome  whatever  there  is  left  of  prejudice  in  the 
minds  of  the  public  against  it.  The  time  has  arrived  al- 
ready when  no  objection  is  raised  any  more  to  allowing 
windows  to  be  opened  in  a  sick-room.  It  will,  I  hope,  be 
not  long  before  the  claims  of  circulation  will  be  acknowl- 
edged like  those  of  respiration. 

COUNTER-IRRITANTS 

Another  mode  of  treatment  very  frequently  resorted  to 
is  that  by  cutaneous  irritation,  which  may  act  in  two  differ- 
ent ways — either  directly  upon  the  nervous  system,  or  upon 
the  circulation.  It  has  been  proved  beyond  a  doubt  that 
strong  irritation  of  the  cutaneous  nerves,  or  of  others,  will 
produce  first  a  brief  period  of  general  irritation,  and  after- 
wards a  reduction  of  temperature  and  pulse.  On  the  other 
hand,  feeble,  though  long-continued,  irritation  of  the  nerves 
produces  only  the  general  irritation,  and  not  the  reduc- 
tion of  pulse  and  temperature  characteristic  of  the  more 
powerful  irritants.  Thus  it  appears  that  when  the  elec- 
tric brush  is  applied  to  the  skin  over  a  large  surface,  both 
pulse  and  temperature  will  come  down  almost  immediately. 
I  have  myself  been  present  when  Prof.  Heidenhayn  re- 
lated his  experiments  showing  the  same  effect,  in  dogs, 
from  irritation  of  the  crural  nerve. 

Epispastics. — The  question  comes  up,  whether  those  irri- 
tants we  generally  resort  to  will  have  any  such  powerful 
effect  as  this  of  the  electric  brush;  whether  we  can  ex- 
pect the  same  speedy  result  from  epispastics,  for  in- 
stance. I  think  not.  Not  only  will  epispastics  give  no 
such  immediate  and  powerful  depressing  action  as  will 
the  electric  brush,  but  we  expect  from  them  more  of  the 
protracted   general  irritation  than  we  get  from  this.     In- 
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deed,  I  have  found  epispastics,  in  the  cases,  and  at  the 
periods,  of  inflammatory  disease  where  they  are  usually 
applied,  worse  than  useless.  In  the  first  stage  of  pneu- 
monia, for  example,  children  are  very  restless,  and  coun- 
ter-irritation to  the  skin  will  only  render  them  more  so, 
and  still  further  prevent  sleep;  they  will  cry  themselves 
into  more  fever  and  more  violent  pulmonary  action,  and, 
so,  much  harm  may  be  done.  Finding  this  my  almost  uni- 
form experience,  and,  moreover,  seeing  no  great  benefit 
to  come  from  epispastics  in  the  first  stage  of  pneumonia 
or  other  inflammatory  diseases,  I  long  ago  gave  them  up. 

But  there  is  a  stage  when  epispastics  may  be  indicated 
— when,  for  instance,  hepatization  has  become  established, 
absorption  is  not  taking  place  readily,  and  we  have  reason 
to  fear  suppuration.  In  such  a  case  I  think  an  epispastic 
may  do  good,  simply  as  an  irritant — to  light  up  a  new 
focus  of  irritation,  give  a  fresh  start  to  the  circulation, 
and  so,  as  it  were,  set  the  ball  a-rolling.  By  the  freeing 
of  the  circulation  the  first  step  is  taken  toward  absorp- 
tion. 

Here  I  may  speak  of  tincture  of  iodine,  mustard  plas- 
ters, mustard  baths,  purgatives,  diaphoretics,  diuretics. 
For,  in  my  opinion,  it  is  the  counter-irritant  effect  which 
we  seek  even  from  an  epispastic  when  we  employ  it 
at  all. 

Tincture  of  iodine  I  do  not  use  to  the  extent  which 
I  have  often  seen  in  other  hands.  I  have  seen  it  ap- 
plied over  every  inflammatory  swelling  of  the  glands, 
even  over  the  inflamed  vertebral  column,  and  over  chronic 
peritonitis,  chronic  pleurisy,  etc.  I  confess  that  I  do  not 
use  it  in  most  of  these  cases,  though  I  have  often  done 
so  in  articular  inflammations,  and  now  and  then  in  acute 
inflammation  of  a  gland.  I  think  that  in  all  these  cases 
it  acts  as  a  local  irritant,  by  stimulating  the  surface,  di- 
lating the  superficial  blood-vessels,  and,  may  be,  also  by 
irritation  of  the  cutaneous  nerves.  For  I  believe  that 
more  effects  in  medicine  are  due  to  the  cutaneous  nerves 
than  we  commonly  attribute  to  them.  For  instance,  we 
recommend  bathing  in  mineral  waters— in  chalybeate,  car- 
bonic-acid, or  salt,  waters— and  we  see  its   good  effects, 
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though  we  know  that  the  epidermis  is  impermeable  to 
liquid,  and  requires  a  good  deal  of  preparation  to  render 
it  permeable.  The  good  effects  we  see  from  such  baths 
must  be  due  simply  to  the  excitation  of  the  cutaneous 
nerves;  and  the  same,  I  have  no  doubt,  is  true  of  tinc- 
ture of  iodine,  etc.,  in  many  cases.  I  have  certainly  seen 
good  results  from  iodine  in  subacute  inflammations  of  the 
joints. 

Mustard  plasters  I  rely  upon  a  good  deal  in  the  in- 
flammations of  children.  I  have  repeatedly  alluded  to 
the  necessity  of  saving  blood  and  saving  strength  in 
these  cases;  and  if  we  can  obtain  the  same  derivant  ef- 
fect from  a  mustard  plaster  that  we  can  from  an  epi- 
spastic,  we  should  certainly  resort  to  the  milder  remedy. 
Moreover,  as  these  local  irritants  depend  for  their  eff'ect 
more  upon  their  influence  on  the  nerves  than  upon  that 
on  the  circulation,  I  think  the  frequent  repetition  of  a 
mustard  plaster  over  an  inflamed  lung  or  pleura  will 
do  more  good  than  a  blister,  put  on  once  and  allowed  to 
remain  and  keep  the  child  from  rest.  My  usual  mode  is 
to  mix  the  mustard  pure;  to  apply  it  over  the  whole  chest, 
both  in  front  and  behind;  allow  it  to  remain  three  or 
four  minutes,  until  the  skin  is  pink  and  nothing  more ;  let 
the  child  rest  an  hour  or  two;  and  then  apply  again.  The 
children  do  not  suff"er  much.  In  cases  of  pneumonia  in 
the  very  young,  it  is  desirable  that  the  infants  should 
cry  now  and  then,  inasmuch  as  the  danger  is  greater  from 
collapse  in  the  healthy  lung  than  from  the  inflammatory 
process  in  the  affected  one;  and  so  I  apply  the  mustard 
to  make  them  cry.  I  have  been  very  well  satisfied  with  this 
plan  of  treatment,  which  I  have  followed  for  many  years. 

The  mustard  bath,  especially  the  mustard  foot-bath,  is 
very  good,  so  far  as  it  goes;  when  the  distribution  of 
blood  is  faulty  it  is  certainly  excellent.  General  mus- 
tard bathing  I  have  now  and  then  resorted  to  in  severe 
inflammations  of  the  lungs,  as  well  as  in  those  of  the 
brain.  I  have  prepared  a  hot  bath  and  thrown  mustard 
into  it  ad  libitum,  in  order  to  produce  a  very  powerful 
derivation  to  the  skin  in  a  very  few  minutes;  and  I  think 
it  has  had  most  beneficial  results. 
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The  effect  of  purgatives,  diaphoretics,  diuretics,  is  about 
the  same,  only  upon  different  portions  of  the  integument; 
for  the  mucous  membranes  of  the  body  must  be  considered 
only  as  continuations  of  the  external  skin.  The  fact  that 
upon  the  lips,  etc.,  we  have  a  transition  between  the  two 
proves  them  of  essentially  the  same  character.  Thus  it 
happens  that  we  have  the  same  diseases  of  both;  and 
thus  it  is  that  the  effect  of  purgatives  and  diuretics  upon 
the  internal  integument  is  the  same  as  that  of  mustard 
plasters  and  epispastics  upon  the  external,  only  that  pur- 
gatives act  much  more  promptly  and  efficiently  than  these 
last,  since  the  mucous  membrane  of  the  intestinal  tract 
offers  so  very  large  a  surface  for  their  action.  A  power- 
ful purgative  coming  in  contact  with  this  extensive  mu- 
cous membrane  amounts  to  much  more  than  tincture  of 
iodine  or  an  epispastic  to  the  skin. 

Up  to  this  moment,  gentlemen,  you  must  admit  that 
I  have  not  deserved  the  remark  of  Dr.  Elliot,  last  Fri- 
day, that  there  had  been  a  growing  difference  between 
us  in  our  methods  of  giving  medicine;  that  I  had  been 
coming  to  have  more  and  more  faith  in  powerful  medi- 
cation, while  he  had  been  learning  to  trust  more  to  nature. 
Up  to  this  moment  I  have  been  rather  impressing  upon 
you  the  necessity  of  discarding  the  usual  medicines  and 
applications;  I  have  spoken  disparagingly  of  blood-let- 
ting, epispastics,  etc.,  and  have  found  few  opportunities  to 
recommend  dosing  at  all,  and  none  to  advocate  heavy  dos- 
ing. But  there  are  several  remedies  of  which  I  mean  to 
speak  for  large  doses,  or  rather  for  sufficient  doses,  as  I 
understand  them.  It  will  hardly  be  necessary  to  recall 
what  I  said  of  the  rapidity  with  which  inflammatory  dis- 
eases, and  the  fever  following  them,  develop  in  childhood ; 
of  the  danger  attending  this  rapid  development;  and  of 
the  necessity,  therefore,  if  you  are  to  do  anything  for 
these  diseases,  of  doing  it  speedily  and  effectively.  The 
expectant  method  is  that  which  lets  good  alone,  and  lets 
bad  alone.  As  soon  as  we  have  arrived  at  a  clear  diag- 
nosis I  think  we  ought  to  act  accordingly,  and  not  allow 
a  pathological  process  to  run  its  own  course.  Therefore, 
so  far  as  the  antifebriles   are  concerned — veratrum,  digi- 

^89 


DR.    JACOBI'S    WORKS 

talis,  camphor,  quinine,  ergot,  etc., — I  am  in  favor  of  giv- 
ing them  in  sufficient  doses.  A  good  deal  has  been  written, 
of  late,  upon  these  drugs,  and  very  various  doctrines  are 
held  concerning  their  effects.  But,  as  it  is  our  object 
only  to  establish  a  few  clinical  landmarks,  and  not  to  sift 
the  numerous  physiological  experiments  upon  these  reme- 
dies, I  shall  simply  state  what  has  been  my  habit  in  ad- 
ministering them  in  the  diseases  of  children. 

CAMPHOR 

I  use  this  drug  much,  especially  in  pulmonary  inflam- 
mations where  a  stimulant  expectorant  is  needed ;  in  all 
cases  where  I  require  a  stimulant  to  avert  the  danger  of 
collapse;  and  in  all  cases  of  secondary  inflammation  of 
the  lungs,  no  matter  whether  due  to  a  previous  pneumonia, 
or  to  whooping-cough,  or  some  other  cause.  I  give  cam- 
phor certainly  as  soon  as  hepatization  is  established,  which 
is  generally  within  twenty-four  hours  or  less.  Camphor  is 
a  physiological  antiphlogistic,  reducing  the  pulse  and  tem- 
perature even  in  the  healthy  person ;  and,  like  alcohol,  it 
has  the  same  eff'ect  in  patients  suffering  from  an  inflam- 
matory fever  like  that  of  pneumonia.  In  secondary 
pneumonia,  especially,  you  will  find  it  do  more  than  any 
other  expectorant;  or,  at  all  events,  its  effect  is  more  pro- 
tracted. One  of  the  pet  excitants  in  such  cases  is  car- 
bonate of  ammonia;  but  while  we  confess  that  its  effect 
is  speedy  and  powerful,  we  must  recognize,  at  the  same 
time,  that  this  effect  passes  off  just  as  rapidly  as  it  has 
come   on. 


Opium  is  well  known  as  an  antiphlogistic  in  a  number  of 
inflammatory  diseases;  there  is  none  better,  for  instance, 
in  enteritis,  peritonitis,  etc.  But  I  believe  that  as  an 
antiphlogistic  in  most  of  the  inflammatory  diseases  of 
infancy  and  childhood  it  should  be  avoided.  The  doctrines 
of  its  effect  upon  the  circulation  do  not  seem  to  be  so 
well  established  that  we  can  fully  rely  upon  them;  but  I 
think  the  old  theory,  that  it  dilates  the  blood-vessels,  de- 
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serves  more  confidence  than  do  the  few  later  experiments 
which  appear  to  show  that  it  contracts  them.  If  this  be 
so,  then  opium  would  be  contraindicated  in  the  fevers  and 
inflammations  of  early  life,  because  we  know  that  these 
are  then  especially  dangerous  from  their  tendency  to  affect 
the  brain.  We  know  that,  in  an  infant,  convulsions  or  other 
brain  symptoms  will  speedily  follow  even  a  very  mild 
fever.  This  is  due  to  the  facility  with  which  the  blood- 
r-vessels  of  the  brain  dilate,  at  a  period  when  the  head  is 
still  growing,  when  the  sutures  are  still  loose,  and  the  fon- 
tanelles  still  open.  Any  remedy  tending  to  dilate  these 
vessels  then  becomes  dangerous.  Thus  while  I  am  in  the 
habit  of  using  opium  to  a  great  extent  in  other  affections 
of  infancy  and  childhood,  I  refrain  from  its  use  in  in- 
flammatory and  febrile  affections,  excepting  in  peritonitis, 
or  perhaps  to  relieve  irritation  or  cough,  momentarily,  in 
diseases  of  the  respiratory  organs. 

QUININE 

I  have  a  few  remarks  to  make  upon  that  all-powerful 
febrifuge,  quinine.  It  has  a  number  of  advantages.  First, 
it  is  thrown  off  from  the  system  in  the  same  condition  in 
which  it  was  introduced;  it  is  not  decomposed,  but  is 
eliminated  as  quinine.  (We  must  say  the  same  of  alcohol 
when  it  is  given  only  to  a  limited  extent,  though  when 
large  amounts  are  taken  a  part  of  it  suffers  decomposi- 
tion.) Another  advantage  which,  in  my  opinion,  quinine 
has  over  other  febrifuges,  is  that  it  is  absolutely  innocent. 
It  is  true  that  when  large  doses  are  given,  some  imme- 
diate, but  transient,  unpleasant  effects  will  now  and  then 
follow.  There  may  be  buzzing  in  the  ears,  with  perhaps 
temporary  deafness;  and  even  temporary  blindness  has 
been  observed.  A  number  of  cases  of  permanent  deafness 
have  been  reported  as  dependent  on  the  use  of  the  drug; 
but  after  a  careful  scrutiny,  it  appears  that  there  is  not 
one  of  them  which  cannot  be  explained  in  some  other 
way.  In  my  opinion,  there  is  not  a  single  well-estab- 
lished case  where  permanent  deafness  has  followed  the 
use  of  large  doses  of  quinine.  Quinine  was  first  intro- 
duced as  cinchona.     This  is  very  good,  but  large  doses  are 
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not  well  tolerated  by  the  stomach,  which  soon  exhibits 
symptoms   of   catarrh. 

The  credit  of  first  employing  quinine  as  a  febrifuge  is 
due  to  Broussais,  who  made  his  experiments  in  1852.  The 
effect  of  quinine  upon  the  enlarged  spleen  was  already 
well  known.  When  you  subject  a  spleen,  that  has  been 
suddenly  enlarged  by  intermittent  or  typhoid  fever,  to  the 
influence  of  a  large  dose  of  quinine,  you  are  positive  that 
within  five  or  six  hours  you  will  be  able  to  demonstrate 
by  percussion  a  diminution  in  size.  This  has  been  proved, 
as  well,  by  experiments  on  animals.  Kiickenmeister,  about 
nine  years  ago,  showed  that  the  normal  spleen  would  con- 
tract in  starving  animals.  He  attributed  this  to  the  con- 
traction of  its  blood-vessels,  and  of  its  proper  muscular 
fibres.  It  was  some  time  after  these  experiments  before 
quinine  was  practically  tried  in  the  inflammatory  diseases 
of  infancy  and  childhood.  The  first  diseases  in  which  it 
was  tested"  on  a  large  scale  were  typhoid  fever,  etc. 

Quinine,  then,  would  appear  to  cause  contraction  of  the 
blood-vessels,  with  contraction  of  the  unstriped  muscles 
generally,  and  especially  of  those  not  influenced  by  the 
pneumogastric  nerve.  It  would  seem  also  to  have  a  fur- 
ther effect  upon  the  brain,  by  which  reflex  action  is  greatly 
diminished,  if  not  abolished.  This  is  shown  not  only  by 
clinical  observation,  but  also  by  direct  physiological  ex- 
periments. Its  effect  of  diminishing  reflex  irritability 
explains  the  action  of  quinine  in  curing  or  preventing  re- 
flex convulsions,  especially  those  apt  to  return  frequently. 
This  effect,  however,  requires  a  tolerably  or  at  least  par- 
tially intact  condition  of  the  nervous  centre ;  for  when  de- 
struction of  the  lower  part  of  the  brain,  near  the  medulla 
oblongata,  has  taken  place,  the  effect  of  the  quinine  is  seen 
no  longer. 

Another  very  valuable  property  of  quinine  is  its  anti- 
fermentative  action.  Given  internally,  or  applied  locally, 
it  has  been  found  to  act  favorably  in  necrosis,  cancrum 
oris,  etc.,  as  well  as  in  all  those  diseases  supposed  to  de- 
pend upon  the  presence  of  fungi  in  the  blood.  Although 
Salisbury  in  America,  and  Hallier  in  Germany,  may  per- 
haps have  gone  a  little  too  far  in  their  views  of  the  para- 
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sitic  origin  of  disease,  still  it  is  pretty  well  established  that 
many  diseases  must  be  attributed  to  parasites  in  the  blood, 
and  not  to  noxious  gases.  In  such  cases  quinine,  since  it 
is  discharged  from  the  body  unchanged,  seems  to  act  by 
catalysis  in  preventing  fermentation.  There  is  no  more 
powerful  febrifuge  in  these  so-called  zymotic  diseases, 
especially  in  scarlatina,  measles,  and,  it  is  said,  whooping- 
cough.  My  own  experience  with  it,  in  this  last  affection, 
is  not  sufficient  to  enable  me  to  speak  satisfactorily.  But 
whooping-cough  has  been  considered  to  belong  to  the  same 
class  of  diseases,  spore-like  bodies  being,  it  is  said,  found 
in  the  sputa.  It  is  a  fact  that  when  quinine  is  brought 
in  contact  with  the  tough,  hard  sputum  in  the  larynx  and 
pharynx,  the  attacks  of  coughing  become  less  frequent; 
but  beyond  this  I  cannot  speak  from  experience.  In  all 
diseases,  then,  where  there  is  a  tendency  to  septicaemia  or 
cholaemia,  quinine  is  the  chief  remedy  indicated. 

A  further  effect  of  quinine  is  to  destroy,  or  paralyze 
the  action  of,  the  white  blood  corpuscles.  In  all  cases 
where  it  has  been  given  in  large  doses,  the  number  of 
these  corpuscles  is  found  to  be  diminished;  in  leucocy- 
themia,  for  example,  after  large  doses  of  quinine,  the 
relative  proportion  of  the  red  and  white  corpuscles  be- 
comes less  abnormal.  I  use  it  a  great  deal  in  those 
cases  where  there  is  to  be  feared  a  migration  of  white 
corpuscles ;  for  instance,  in  the  very  frequent  cases  of 
chronic  pneumonia  which,  when  they  have  lasted  a  long 
time,  threaten,  as  their  chief  source  of  danger,  besides 
infiltration  of  the  pulmonary  tissue,  the  formation  of  ab- 
scesses resulting  from  such  migration.  Especially  when, 
in  such  cases  of  chronic  pneumonia,  or  chronic  broncho- 
pneumonia, there  is  a  little  afternoon  fever,  a  slight  rise 
of  temperature  about  four  or  five  o'clock,  quinine  is  the 
only  thing  we  can  rely  upon.  I  give  a  child  four  or  five 
years  old  some  half-dozen  grains,  either  in  the  morning 
or  just  before  the  fever  is  expected  to  set  in.  Children 
will  take  this  dose  for,  say,  ten  days;  and  as  long  as  they 
have  need  of  it  they  will  not  complain  of  any  unpleasant 
effect;  but  as  soon  as  it  becomes  superfluous,  as  soon  as 
the   afternoon   fever  has   ceased,  they  will  begin  to   com- 
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plain.  Recently  I  gave  this  amount  to  the  child  of  a  friend 
of  mine  for  six  days.  On  the  seventh  day  there  was  no 
afternoon  fever,  and  the  little  girl  said,  "  Papa,  I  have 
music   in   my   ears." 

The  doses  of  quinine  generally  given  are,  I  believe, 
decidedly  too  small — indeed,  I  know  that  they  are.  If 
the  drug  is  to  have  an  antifebrile  effect,  it  must  be  given 
so  as  to  reduce  the  pulse  and  especially  the  temperature; 
nothing  which  fails  to  do  this  can  claim  the  name  of 
febrifuge.  Now  I  have  often  found  that,  in  the  pneumonia 
of  a  child  of  two  years,  a  dose  of  five  or  six  grains  would 
have  no  such  effect — none  at  all  upon  the  temperature  and 
hardly  any  upon  the  pulse — while  a  dose  of  ten  grains 
would  diminish  both.  I  have  made  ever  so  many  measure- 
ments of  temperature  in  the  rectum — the  only  place  reli- 
able— to  satisfy  myself  upon  this  point;  and  when  one  has 
tested  it  satisfactorily,  he  will  certainly  in  his  next  case 
give  the  ten  grains  at  first  and  not  waste  time  on  the 
smaller  doses  because  the  books  prescribe  them.  At  the 
present  day  we  have  the  advantage  of  the  thermometer  in 
determining  the  action  of  remedies,  and  we  have  certainly 
as  good  a  right  to  fix  their  doses  as  had  those  less  fully 
armed  twenty  or  thirty  years  ago. 

I  deem  quinine  indicated  also  in  all  secondary  in- 
flammations. In  such  a  case  I  would  not  give  less  than 
five  grains  to  any  child  of  any  age.  With  this  dose  I 
have  frequently  obtained  a  good  effect  in  very  young  in- 
fants; but  a  child  of  one  year  will  often  refuse  to  respond 
to  the  remedy  until  seven  or  eight  grains  are  reached; 
and  to  a  child  of  seven  or  eight  years  I  seldom  give  less 
than  ten  grains.  The  dose  need  not  be  frequently  repeated. 
If  you  can  see  the  patient  in  the  morning  and  give  him 
one  good  dose,  you  will  probably  find,  in  a  few  hours, 
that  pulse  and  temperature  have  both  notably  fallen,  or 
at  all  events  not  risen,  as  you  expected.  It  is  a  curiou.s 
fact  that  by  quinine  the  temperature  is  first  reduced,  and 
the  pulse  follows;  while  by  veratrum,  digitalis,  and  remedies 
of  that  class,  the  pulse  is  the  first  to  be  affected.  There- 
fore, as  the  temperature  is  the  main  element  in  fever, 
quinine  would  seem  to  be  the  febrifuge  proper. 
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How  shall  we  administer  quinine?  It  is  most  surely 
and  speedily  introduced  into  the  system  when  given  in 
solution.  The  sulphate  requires  about  eight  hundred 
parts  of  water  to  dissolve  it,  the  chloride  (muriate)  only 
about  thirty  parts.  The  latter  is,  besides,  more  kindred 
to  the  fluids  of  the  stomach.  When  an  acid  is  to  be  given, 
I  prefer  hydrochloric  to  sulphuric.  Therefore,  except  when 
its  price  interferes,  I  generally  prescribe  the  chloride  of 
^quinine,  as  more  readily  soluble  in  the  gastric  juice. 

The  sugar-coated  pills  I  think  it  dangerous  to  trust,  be- 
cause in  many  instances  the  drug  will  not  be  absorbed 
at  all,  since  the  pills  will  not  be  dissolved.  I  have,  a 
number  of  times,  seen  sugar-coated  pills  of  quinine,  iron, 
etc.,  discharged  in  the  evacuations;  and  I  am  not  the  first 
to  observe  it,  my  attention  having  been  directed  to  the 
fact  by  professional  brethren  in  this  city.  I  think  it 
is  of  very  frequent  occurrence,  especially  where  there  is 
gastric  catarrh. 

A  preparation  of  quinine,  which  has  been  resorted  to 
on  account  of  the  disagreeable  taste  of  the  other  salts, 
is  the  tannate.  This,  which  is  given  in  doses  about  double 
those  of  the  sulphate  or  chloride,  is  nearly  insoluble;  and 
I  believe  many  a  dose  has  been  poured  down  and  never 
dissolved  at  all.  Where  I  wished  both  to  conceal  the 
bitterness  of  the  quinine  and  to  get  the  local  effect  of 
the  tannic  acid,  I  have  given  the  two  together  in  the  form 
of  powder.  Where  we  do  not  desire  the  local  action  of 
the  tannin,  the  addition  of  one-fourth  of  a  grain  of  this  to 
two  grains  of  quinine  is  sufficient  to  cover  the  taste  to  a 
great  extent. 

A  mode  of  administration  which  I  should  prefer  is,  I 
fear,  a  little  dangerous  as  yet— that  of  subcutaneous  in- 
jection. The  muriate  is  the  only  salt  we  can  use  for  this 
purpose,  and  even  this  it  is  very  difficult  to  dissolve  with 
a  small  enough  quantitv  of  acid  not  to  make  the  solution 
irritant.  In  an  article  by  Professor  Binz,  of  Bonn,  which 
will  appear  in  a  few  days,==  is  described  an  amorphous 
muriate   of   quinine,   soluble   in   its   own  weight  of  water, 

2  See  Am.  Journ  Obstetrics,  May,  1870. 
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upon  which  I  intend  to  experiment.  It  would  certainly 
be  an  immense  advantage  in  many  cases  if  we  could  con- 
veniently exhibit  quinine  by  hypodermic  injection,  so  as 
to  obtain  suddenly  the  effect  of  a  powerful  dose.  I  have, 
for  some  time  past,  used  a  saturated  solution  of  chloride 
(hydrochloride)  of  quinine,  which  became  liquid  at  100° 
F.,  but  was  solid  at  a  lower  temperature.  In  a  case  where 
I  used  this  preparation  a  number  of  times,  I  had  an  op- 
portunity to  make  a  post-mortem  examination  after  a  few 
days.  I  found  large  deposits  of  unaltered  chloride  of 
quinine  in  the  adipose  tissue. 

Injection  into  the  rectum  is  in  general  just  as  effective 
as  administration  by  the  mouth.  Not  so  much  can  be 
said,  however,  of  the  inunction  of  quinine,  although  a 
French  writer,  Semanas,  has  put  forth  a  large  book  upon 
it.  I  have  had  recourse  to  it  sometimes  when  both  stomach 
and  rectum  would  refuse  to  accept  the  remedy.  And  I 
am  sure  that  I  have  been  benefited  by  the  plan  of  embro- 
cations of  solutions  in  glycerine.  The  dose  I  have  been 
using  has  been  four  times  that  used  internally. 

If  the  doses  I  have  been  advocating  to-night  appear 
too  large,  I  would  simply  desire  the  gentlemen  to  make 
their  own  experiments,  but  with  thermometer  in  hand. 
Before  the  employment  of  this  test,  Guerin  had  insisted 
that  quinine  was  much  better  tolerated  by  children  than 
by  adults.  This  has  been  my  own  experience,  and  we  are 
able  to  demonstrate  its  correctness  by  the  aid  of  the  ther- 
mometer. I  shall  be  thankful  to  those  gentlemen  who 
will   illustrate   the   matter   by   further   experiments. 

Lecture    II. 

Mr.  President:  At  the  meeting  of  the  15th  of  April 
I  stated  my  ideas  upon  inflammation  and  the  action  of 
antiphlogistics,  which  I  need  not  repeat.  I  have,  to-night, 
simply  to  continue  my  remarks  upon  those  antiphlogis- 
tics, most  used  in  the  diseases  of  children;  and  I  would 
say  again  that,  as  the  facts  I  have  to  give  are  mostly 
derived  from  my  clinical  experience,  they  should  not  be 
expected  to  cover  the  subject  completely. 
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ERGOT 

The  remedy  that  will  first  claim  our  attention  to- 
night is  ergot.  If  there  be  any  doubt  that  quinine  acts 
through  the  nervous  system — and  there  are  some  who  think 
it  acts  simply  through  a  change  worked  in  the  blood — 
there  can  be  no  such  doubt  concerning  ergot.  Partly  from 
the  physiological  experiments  of  Brown-Sequard,  and  partly 
from  clinical  observation,  it  must  now  be  considered  a 
fixed  fact  that  ergot  acts  through  the  nervous  system, 
especially  through  the  sympathetic,  upon  the  unstriped  mus- 
cular tissue  under  its  control.  Thus  it  is  that  ergot  pro- 
duces its  peculiar  effect  upon  the  muscular  tissue  of  the 
uterus,  the  unstriped  fibres  of  the  bladder,  the  muscular 
layers  of  the  intestines,  and  especially  upon  the  muscular 
coat  of  the  blood-vessels.  Its  power  in  diminishing  the 
size  of  the  blood-vessels  is  manifest  from  its  value  as  a 
haemostatic;  and  it  is  of  this  power  we  have  to  speak  in 
considering   its    antiphlogistic   effect. 

This  effect  is  noticeable  in  fevers  generally,  and  par- 
ticularly in  fevers  of  the  intermittent  type.  It  is  an  es- 
tablished fact,  in  my  opinion,  that  many  cases  of  ob- 
stinate intermittent  fever  will,  when  no  longer  benefited 
by  quinine  or  arsenic,  still  be  benefited  by  the  action  of 
ergot.  My  first  experience  with  the  drug  as  an  antifebrile 
was  in  cases  of  this  nature — in  very  obstinate  intermit- 
tents  which  yielded  to  this  after  other  remedies  had  been 
proved  powerless.  From  that  time — about  a  dozen  years 
ago — I  have  given  it  not  only  in  intermittent  fevers,  but  in 
a  number  of  other  affections,  chiefly  the  following: 

In  many  cases,  not  uncommon  in  women  and  children, 
of  spinal  meningitis — resulting  in  pain  in  the  spine,  slight 
fever,  occasional  convulsions,  partial  or  total  paralysis — 
I  have  given  a  mild  preparation  of  ergot,  and  have  uni- 
formly found  a  beneficial  effect. 

I  have  given  ergot  in  the  first  stage  of  the  so-called 
infantile  paralysis,  or,  as  I  incline  to  call  it  in  most 
cases,  the  spinal  paralysis  of  children.  For  I  take  it  that 
the  great  majority  of  instances  of  "infantile,"  or  "den- 
tal "  paralysis  are  dependent  upon  congestion  of  the  spinal 
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cord,  that  is,  dilatation  of  the  blood-vessels,  and  usually 
with  hemorrhage  taking  place  to  a  small  extent  inside 
the  vertebral  canal.  It  usually  happens  that  such  chil- 
dren are  paralyzed  in  one  lower  extremity,  or  in  both; 
now  and  then  also  in  an  upper  extremity;  sometimes 
without  premonitory  symptoms,  sometimes  with  prodromic 
fever,  severe  or  slight,  etc.  These  symptoms  are,  to  my 
mind,  best  explained,  in  most  cases,  by  supposing  an  ex- 
travasation with  the  attendant  dilatation  of  blood-vessels. 
The  common  observation  is,  that  such  cases  often  begin 
to  improve  immediately  after  the  affection  has  set  in; 
improve  very  rapidly  for  four,  five,  or  six  days;  im- 
prove slowly  for  five  or  six  weeks  more;  and  then  the 
process  stops,  no  benefit  being  derived  from  any  treatment, 
except,  perhaps,  from  the  electrical.  As,  in  my  view, 
the  pathology  includes  dilatation  of  the  blood-vessels  in 
the  neighborhood  of  the  seat  of  hemorrhage,  not  only  pro- 
ducing the  eiFects  of  congestion,  but  also  incurring  the 
liability  to  further  extravasation,  I  give  ergot  to  contract 
the  vessels,  and  I  have  uniformly  seen  that  in  such  cases 
as  came  under  this  treatment,  even  so  late  as  the  second 
or  third  week,  the  improvement  was  much  more  rapid  than 
in  those  where  nothing  was  done.  But  many  of  the  cases 
we  do  not  see  at  all  until  it  is  too  late  to  do  any- 
thing. 

In  several  cases  of  chorea  minor,  or  St.  Vitus'  dance, 
I  have  used  ergot  with  great  benefit — not  in  the  form 
dependent  on  rheumatic  affection  and  found  in  the  course 
of  slight  articular  rheumatism,  but  in  that  form  which 
goes  hand  in  hand  with  pain  in  some  portion  of  the  spinal 
column,  and  can  be  traced  back  to  spinal  meningitis. 

Now  and  then  we  have  neuralgic  affections  depending 
upon  spinal  meningitis,  which  will  be  helped  by  ergot,  if 
given  early,  at  the  same  time  that  slight  purgatives,  etc., 
are  not  omitted — all  those  cases  of  pain  in  the  back  with, 
perhaps,  slight  intercostal  neuralgia,  perhaps  slight  her- 
pes zoster,  which  are  not  improved  by  the  usual  treatment, 
but  require  something  to  act  upon  the  blood-vessels. 

I  have  tried  ergot  also  in  some  cases  of  brain  disease, 
but  cannot  say  that   I  have   been  so   successful  there;   at 
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all  events,  I  cannot  lay  my  finger  upon  such  a  number  of 
successes  as  I  am  confident  that  I  have  gained  from  this 
remedy  in  diseases  of  the  spinal  canal.  In  diseases  of 
other  organs  I  have  had  very  little  experience  with  it,  and 
so  am  not  prepared  to  recommend  it  so  highly  as  I  have 
done  in  the  cases  mentioned. 

The  only  preparations  of  ergot  which  I  have  used  to 
any  great  extent  are  the  ergotine,  so-called,  of  Bonjean, — 
^French  preparation  in  solid-extract  form,  which  makes 
a  good  pill  mass, — and  the  fluid  extract  prepared  by  Dr. 
Squibb.  I  have  been  so  well  satisfied  with  these  two  prep- 
arations that  of  late  I  have  used  no  other;  though  be- 
fore Squibb's  fluid  extract  came  into  market  I  employed 
a  decoction  in  water,  with  the  addition  of  a  little  sul- 
phuric acid.  The  doses  should  be  much  larger  than  those 
prescribed  in  the  books.  I  have  seldom  seen  much  ef- 
fect from  the  usual  doses,  but  I  seldom  miss  the  desired 
eff'ect  from  the  larger  ones.  In  a  case  of  spinal  menin- 
gitis in  a  child  two  or  three  years  of  age,  I  would  give 
at  least  two  drachms  of  Squibb's  fluid  extract  in  the 
day,  or  from  four  to  seven  grains  of  Bonj  can's  ergo- 
tine. Where  its  use  is  to  be  long  continued,  for  chronic 
hemorrhages,  etc.,  I  give  commonly  about  a  scruple  of 
the  ergotine,  daily,  to  an  adult;  and  to  a  child  in  pro- 
portion to  age;  though,  as  I  have  before  stated,  I  think 
that  of  febrifuges  the  proportionate  dose  for  children  is 
much  larger  than  given  in  the  books.  None  of  the  symp- 
toms of  so-called  ergotism,  whether  of  the  spasmodic  or 
of  the  gangrenous  form,  I  have  seen.  I  do  not  believe 
that  ergotism,  as  it  has  been  described  by  the  older  writers, 
will  be  found  in  our  country  and  among  a  population  like 
ours.  The  symptoms  of  spasm,  and  especially  of  gangrene 
so  fearful  and  fatal,  were  observed  in  a  population  starved 
for  years  in  countries  where  the  only  food  was  rye;  and 
when  the  rye  was  chiefly  ergot,  the  people  had  nothing 
to  supply  their  want.  Under  such  conditions  gangrenous 
ergotism  is  possible.  But  here,  in  a  population  living 
on  milk,  meat,  etc.,  it  is  impossible  as  a  result  of  the  em- 
ployment of  ergot  as  a  remedy.  I  have  seen  no  untoward 
eff"ects  from  its  use;  and  there  is  no  other  remedy  that  I 
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rely  upon  with  such  confidence,  in  the   affections   I  have 
pointed  out,  as  upon  this. 

ALCOHOL 

I  have  now  to  speak  of  another  remedy,  of  much 
importance,  which  has  not  until  quite  recently  been  counted 
among  the  antiphlogistics — alcohol.  It  certainly  de- 
serves the  name  of  an  antiphlogistic,  as  I  propose  to  show. 
Like  other  stimulants — musk,  camphor,  ammonia,  etc. — 
it  has  been  used  in  inflammations  by  Braun  and  his  school. 
It  was  perfectly  natural  that  they  should  employ  it  thus, 
because,  in  their  opinion,  every  inflammation  was  due  to 
an  adynamic  condition  of  the  system.  The  first  to  use  it 
as  a  direct  febrifuge  was  Todd,  who  found  that  under 
brandy  or  strong  port  wine  the  pulse  became  less  fre- 
quent and  the  temperature  of  the  body  was  lowered.  True, 
he  did  not  test  the  temperature  by  the  thermometer,  and  so 
was  perhaps  less  able  to  judge  of  it  than  are  we  at 
present.  He  thought  also  that  alcohol  acted  as  nutriment; 
and  Anstie,  as  you  know,  holds  the  same  opinion.  Drys- 
dale  considered  that  it  passed  through  the  system  un- 
changed, and  therefore  could  not  act  as  nutriment.  He 
regarded  it  as  a  stimulant  proper,  and  nothing  else. 

Since  the  time  of  Todd,  alcohol  has  been  used  in 
many  forms  of  fever  and  inflammatory  disease.  Murchi- 
son,  regarding  it  as  a  very  volatile  stimulant,  gives  it  in 
cases  of  paralysis,  particularly  paralysis  dependent  on  func- 
tional weakness  of  the  nervous  centres.  He  thinks  it 
acts  especially  upon  that  portion  of  the  nervous  system 
which  serves  as  the  inhibitory  centre  of  circulation  and 
temperature;  and  that  by  its  aid,  without  other  treatment, 
many  diseases  will  run  through  their  full  course  and  leave 
the  system  unharmed.  While  Murchison  was  stating  these 
opinions,  a  few  years  ago,  Richards  was  discovering  that 
alcohol  lowered  the  bodily  temperature  as  tested  by  the 
thermometer.  In  our  experiments  upon  this  subject,  we 
must  not  confound  the  effects  of  wine  with  those  of 
brandy.  In  the  latter  we  have  alcohol  in  as  pure  a  form 
as  we  can   get  for  its   exhibition;   in  the   former  we  may 
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have  salts  of  potassa,  tannic  acid,  and  other  ingredients, 
whose  influence  must  not  be  overlooked. 

After  it  had  been  shown  that  wine,  given  in  hectic 
fever,  would  not  increase  the  temperature,  a  number  of 
writers,  German,  French  and  English,  found  that  taken 
even  by  the  healthy  person,  in  doses  of  four  or  five  ounces, 
it  would  reduce  the  temperature.  So  Ringer  and  Rich- 
ards observed  that  the  normal  afternoon  exacerbation  of 
temperature  would  speedily  go  down  after  a  few  ounces 
of  brandy.  The  experiments  of  Bouvier  upon  himself- 
also  conclusively  showed  that  alcohol  will  lower  the  tem- 
perature in  the  normal  condition.  But  experience  at  the 
bedside  is  yet  more  striking.  For  it  is  an  important  fact 
that  all  our  febrifuges — as  we  have  especially  noted  of 
quinine — will  act  much  more  decidedly  in  morbid  than  in 
healthy  conditions.  Similarly  we  have  seen,  in  the  ex- 
periments to  which  I  referred  at  a  former  meeting,  that 
while  irritation  of  the  crural,  or  other  sensitive,  nerve, 
in  dogs,  would  at  once  diminish  the  temperature  in  health, 
this  effect  was  more  strongely  'marked  in  disease,  as 
where  fever  had  been  excited  by  the  injection  of  pus  or 
septic  matter  into  the  veins.  A  good  dose  of  alcohol 
will  reduce  the  temperature  by  one,  two,  or  three  de- 
grees, in  a  couple  of  hours,  and  sometimes  in*  one  hour 
or  less.  It  is  found  that  the  reduction  of  temperature  is 
in  direct  proportion  to  the  amount  of  alcohol  taken ;  and 
those  of  us  who  have  been  in  the  habit  of  using  it  much 
in  practice  know  that  even  women  and  children,  who 
have  never  touched  it  in  health,  will  sometimes  require 
immense  doses — not  ounces,  but  pints — of  brandy  in  the 
diseases   which   demand   its    exhibition. 

Now,  if  it  be  true — and  it  has  been  so  proved — that 
alcohol  will  diminish  the  temperature  the  most  notably 
in  those  persons  who  have  not  been  accustomed  to  it  in 
health,  we  should  naturally  look  upon  it  as  one  of  the 
principal  febrifuges  for  women,  and  especially  for  children. 
Indeed,  a  monograph  upon  this  very  subject  of  the  use 
of  alcohol  in  the  diseases  of  children  has  been  put  forth 
by  a  Frenchman,  Dr.  Godfrin.  In  what  diseases,  then, 
of  children  and  others  should  alcohol  be  given.?     If  it  is 
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an  antiphlogistic,  and  will  always  reduce  the  tempera- 
ture, why  not  give  it  in  every  febrile  disease?  To  this 
I  should  be  opposed.  Alcohol  should  not  be  given  in 
acute  pneumonia,  for  example;  for,  when  administered  in 
large  doses,  only  a  part  of  the  amount  will  be  decom- 
posed, and  the  remainder  will  be  eliminated  unchanged, 
not  only  by  the  kidneys,  etc.,  but  to  a  great  extent  also 
by  the  lungs.  Now,  the  lungs,  which  in  acute  pneumonia 
are  the  seat  of  congestion  and  nutritive  disorder,  would, 
in  my  opinion,  suiFer  greatly  from  any  new  work  put 
upon  them.  If  the  small  amount  of  healthy  lung  is 
expected  to  get  rid  of  this  congestion,  and  to  do  the 
work  of  the  whole  lungs  also,  it  should  be  spared  the 
extra  task  of  eliminating  alcohol.  Moreover,  the  local 
effect  of  alcohol  is  that  of  irritation.  Whatever  alcohol 
entered  the  lungs  would  act  as  a  local  irritant,  and,  de- 
spite the  reduction  of  the  general  temperature,  might  in- 
crease the  local  congestion  and  inflammation.  For  this 
reason  I  would  not  give  it  in  other  acute  inflammatory 
affections,  unless  the  general  condition  of  the  patient  re- 
quired a  stimulant  in  moderate  doses.  In  enteritis,  for 
instance,  it  would  increase  peristaltic  action  by  its  local 
irritation,  and,  therefore,  would  be  contraindicated.  But 
it  is  indicated  in  those  fevers  where  we  can  get  the  gen- 
eral effect  we  desire  without  local  injury,  as  in  hectic 
fever,  from  whatever  cause. 

As  a  stimulant,  I  give  alcohol  for  its  antiparalytic  ef- 
fect. I  may  say  that  I  regard  it  as  a  dietetic  agent;  and 
in  the  hot  summer  weather  I  make  all  my  children  take 
a  little  whiskey  or  brandy  in  the  water  they  drink.  For 
if  there  is  anything  to  which  we  owe  our  great  amount 
of  intestinal  catarrh,  etc.,  it  is  paralysis  of  the  nervous 
system  from  heat;  and  I  find  those  children  who  take  a 
little  brandy  to  counteract  this,  every  hot  day  through 
the  summer,  escape  the  bowel  complaints,  and  do  very  much 
better.  Like  other  physicians,  I  use  alcohol  in  typhoid 
fever  and  secondary  pneumonia ;  and  most  of  the  pneu- 
monias we  have  to  deal  with  in  children  are  of  this  char- 
acter, and  very  soon  require  the  use  of  stimulants  such 
as  will  at  the  same  time  reduce  the  temperature. 
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According  to  my  experience,  patients  who  are  given  al- 
cohol as  a  febrifuge  do  not  acquire  a  taste  for  stimulants. 
As  soon  as  they  begin  to  eat  well  they  leave  off  the 
drinking  of  their  own  accord.  I  am  asked  how  it  is  in 
cases  of  phthisis.  In  these,  it  is  true,  the  patients  will 
commonly  drink  until  they  die;  but,  as  a  rule,  I  do  not 
make  my  phthisical  patients  take  much  alcohol,  although 
there  are  some  cases,  attended  by  a  good  deal  of  fever, 
where  it  may  do  considerable  good.  I  have  wished  to 
Speak,  however,  only  of  those  aifections  in  which  I  have 
seen  a  positive  indication  for  its  use.  In  inflammatory, 
fevers  after  the  acute  stage  has  passed  by,  and  in  chronic 
fevers  throughout,  whenever  the  temperature  gets  very 
high  or  the  pulse  very  frequent,  alcohol  is  indicated. 

I  may  once  more  state  here  that  camphor,  of  which  I 
have  spoken  at  a  former  meeting,  though  formerly  classed 
with  alcohol  as  a  simple  stimulant,  has  like  that  the  prop- 
erty of  reducing  the  temperature.  I  have  found,  I  believe, 
that  the  effect  of  alcohol  is  developed  more  speedily  than 
that  of  camphor,  but  also  passes  off"  sooner.  If  I  wished 
to  get  a  very  rapid  stimulant  eff"ect,  I  should  select,  first, 
sesquicarbonate  of  ammonia;  second,  alcohol;  third,  cam- 
phor. Camphor  in  combination  with  quinine  or  alcohol 
does  remarkably  well  in  secondary  pneumonia. 

A  word  further  also  about  opium,  which  was  also  the 
subject  of  some  remarks  some  weeks  ago.  As  an  anti- 
phlogistic it  certainly  has  its  own  merits  in  a  number  of 
diseases,  but  chiefly  those  of  adults.  For  children,  I  use 
it  a  great  deal  in  enteritis  and  peritonitis;  very  seldom  in 
other  inflammatory  diseases.  Now  and  then,  it  is  true,  I 
employ  it  as  an  adjuvant — say,  in  pneumonia  with  very 
severe'  inflammation  and  intense  irritation ;  but  I  have  not 
seen  sufficient  reason  to  make  it  the  principal  remedy  in 
any  inflammatory  condition  of  infants,  save  peritonitis. 
That  I  cannot  recommend  its  wider  employment  may  be 
due  to  lack  of  experience,  perhaps  because  I  have  been 
so  well  satisfied  with  the  other  remedies. 

I  come  now  to  speak  of  those  antiphlogistics  used  in 
chronic  inflammations— that  is  in  inflammations  where  the 
first  change  of  an  inflammatory  character  has  passed  by, 
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and  changes  in  tissue  have  taken  place;  the  new-formed 
cells  of  the  active  stage  have  passed,  for  example,  into 
fibres  of  connective  tissue,  or  have  undergone  a  degenera- 
tive change  into  pus.  The  remedies  chiefly  used  in  chronic 
inflammations  are  iodine   and  mercury. 


The  preparations  of  iodine  most  in  favor  for  internal 
administration  are  the  iodide  of  potassium,  the  iodide  of 
sodium,  and  perhaps  also  the  combination  of  iodine  with 
'  iron.  It  has  long  been  known,  from  clinical  experience, 
that  iodine  has  a  good  eff'ect  in  inflammatory  diseases  of 
the  glandular  tissue.  But  it  is  necessary  to  distinguish 
between  the  different  kinds  of  glandular  inflammation,  and 
I  shall  speak  of  this  the'  more  at  length  because  the  sub- 
ject is  so  important  in  practice  among  children. 

Inflammatory  enlargement  of  a  lymphatic  gland  takes 
place  either  from  increase  of  the  number  of  glandular 
cells — that  is,  hypertrophy  of  the  gland  proper — or  from 
increase  of  its  connective-tissue  cells  and  fibres.  The  re- 
sults of  these  two  kinds  of  enlargement  are  very  diff'erent, 
and  so,  too,  is  the  frequency  of  their  occurrence.  Increase 
of  the  glandular  structure  proper,  without  complication, 
is  extremely  rare,  while  increase  of  the  connective  tissue 
alone  is  very  common,  and  gives  rise  to  a  large  number 
of  chronic  glandular  diseases.  The  process  is  this:  We 
have,  say,  a  local  inflammation  of  some  of  the  glands  of 
the  neck  from  eczema  of  the  scalp,  or  inflammation  of 
some  of  the  mesenteric  glands  from  diarrhoea — that  is, 
congestion  and  catarrh  of  the  intestine.  Hyperplasia  of 
the  connective  tissue  of  the  gland  takes  place,  resulting  in 
compression  and,  finally,  in  obliteration,  of  its  lymphatic 
ducts,  and  even  of  its  blood-vessels.  Cut  open  such  a  gland 
and  you  find  it  unusually  white  in  color,  and  very  dense 
in  structure.  Clinically  it  is  found  no  longer  to  perform 
its  functions;  it  is  useless  in  efl^ecting  the  further  devel- 
opment of  the  lymph-corpuscles.  Indeed,  a  gland  which 
has  undergone  this  kind  of  hypertrophy  is  worse  than  use- 
less; it  is  in  the  way,  by  compressing  the  parts  in  its 
neighborhood.     Hypertrophy  of  this  kind  will  hardly  yield 
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to  medical  treatment.  The  great  majority  of  the  cases 
of  enlarged  lymphatic  glands  above  the  region  of  the 
neck  are  of  this  character.  Thus  the  deep-seated  facial 
glands  under  the  lower  jaw,  after  having  been  long  en- 
larged, will  rarely  be  found  amenable  to  any  treatment 
but  the  knife.  So,  too,  enlarged  tonsils  will  seldom  get 
well  under  iodine  treatment;  and  if  the  enlargement  be 
of  long  standing,  it  is  well  known  of  how  little  service  are 
all  caustic  applications,  though,  if  recent,  the  iodide  of 
potassium  or  sodium,  or  the  tincture  of  iodine,  may  do 
some  good.  There  is  no  communication  between  the  blood- 
vessels of  the  skin  and  the  few  blood-vessels  left  to  supply 
the  gland  after  chronic  induration;  and  as  we  expect  the 
iodine  to  reduce  the  induration,  if  at  all,  by  its  action  as 
a  local  irritant  over  the  affected  part,  we  should  not  look 
for  muchi  good,  in  such  cases,  from  painting  the  skin  over 
the  gland.  The  iodide  of  potassium  given  internally  (or 
the  iodide  of  sodium,  which  I  prefer  as  being  more  diges- 
tible) may  have  more  effect,  because  it  enters  the  general 
circulation,  and  so  enters  the  gland  with  the  blood.  It 
will  act  with  benefit  before  the  connective-tissue  fibres 
have  become  fully  developed,  but  not  afterwards.  The 
same  thing  may  be  said  of  the  treatment  of  cirrhosis  of 
the  liver,  interstitial  inflammation  of  the  lungs,  etc.,  where 
we  have  the  same  kind  of  new  formation.  Fully  developed 
connective-tissue  fibres  are  not  influenced  by  iodine. 

A  mode  of  applying  iodine  which  I  have  often  resorted 
to,  especially  in  glandular  affections  about  the  neck,  is  not, 
I  think,  in  common  use.  If  we  can  apply  our  remedy  di- 
rectly to  the  lymphatic  absorbents  going  to  the  affected 
gland,  we  certainly  do  better  than  if  we  exhibit  it  inter- 
nally and  run  the  risk  of  its  being  lost.  Now,  the  lym- 
phatic glands  of  the  neck  can  be  so  reached.  For  example, 
most  of  the  lymphatic  glands  in  the  neighborhood  of  the 
parotid  and  of  the  arch  of  the  inferior  maxilla,  the  ma- 
jority of  which  are  covered  by  the  sterno-cleido-mastoid 
muscle,  can  be  reached  through  their  absorbent  vessels  sit- 
uated in  the  lower  portion  of  the  nose  and  in  the  cavity  of 
the  mouth.  By  applying,  according  to  E.  Schonfeld,  the 
iodide   of  potassium  locally,  either  in  powder  or  in  solu- 
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tion;  by  painting  the  tonsils  and  the  pharynx  with  tincture 
of  iodine;  by  now  and  then  using  a  mouth-wash  of  iodide 
of  potassium,  especially  for  glands  situated  near  the  me- 
dian line — we  can  get  the  di sentient  action  of  iodine  upon 
these  glands  much  better  than  in  any  other  way.  I  am 
confident  that  I  have  thus  obtained  good  results  where  I 
had  long  given  up  other  treatment  in  disgust. 

The  use  of  tincture  of  iodine  as  a  local  derivative  is 
too  familiar  to  be  spoken  of.  I  believe  that  in  recent  cases 
of  glandular  swelling  it  will  do  good  in  this  way,  simply 
as  a  derivant,  and  not  that  anything  is  absorbed  through 
the  skin,  for  if  there  be  any  absorption  at  first,  there  will 
not  be  after  a  few  applications. 

The  salts  of  sodium  being  all  more  digestible  than  those 
of  potassium,  I  prefer  the  iodide  of  sodium  to  that  of  po- 
tassium. It  requires  a  larger  dose,  however — about  double. 
Where  I  should  give  a  baby  four  or  five  grains  of  iodide  of 
potassium  in  the  day,  I  should  give  eight  or  ten  of  iodide 
of  sodium.  As  to  salves,  from  those  usually  found  made 
up  I  have  seen  no  effect;  and  I  think  iodine  is  never  found 
in  the  urine  after  their  inunction.  A  better  vehicle  to  in- 
sure the  absorption  of  iodine  by  the  skin,  where  the  stomach 
refuses  it,  is  glycerin.  It  is  a  positive  fact  that  iodine 
will  be  found  in  the  urine  within  twelve  hours  after  the 
first  embrocation  of  a  solution  of  iodide  of  potassium  in 
glycerin.  I  usually  dissolve  about  half  an  ounce,  or  less, 
of  the  iodide  in  an  ounce  of  glycerin. 

MERCURY 

Mercury  is  a  drug  which  we  all  know  is  used  a  great 
deal  as  an  antiphlogistic,  in  acute  as  well  as  in  chronic 
diseases.  I  have  not  the  slightest  doubt  that  it  is  used 
much  more  than  it  ought  to  be,  and  especially  in  diseases 
of  children. 

It  has  been  said  that  it  is  much  better  tolerated  by 
infants  than  by  adults,  and  this  has  been  taken  as  a 
reason  for  dosing  them  with  it.  It  has  been  said  that 
infants  will  not  be  salivated  by  mercury.  True  enough, 
and  for  the  best  of  reasons.  Infants,  up  to  the  end  of 
theii*  third  month,  have,  as  it  were,  no  salivary  glands — 
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at  least  no  genuine  salivary  secretion.  This  much  has 
been  proved  by  the  researches  of  Prof.  Ritter  of  Prague. 
(There  is  an  exceptional  case  on  record  of  secretion  of 
saliva  at  the  seventh  week.)  And  if  these  glands  are  thus 
rudimentary,  we  should  not  e'xpect  to  find  even  a  morbid 
secretion  excited  by  agents  which  would  affect  them  pow- 
erfully when  more  developed.  But,  it  is  argued,  even 
older  children  are  not  salivated  so  readily  as  adults.  This 
^  chiefly  because  they  have  fewer  teeth;  so  the  mercury 
has  less  chance  to  be  retained  in  the  mouth  till  it  is  ab- 
sorbed, to  be  thrown  again  into  the  mouth  with  the  saliva, 
and  then  reabsorbed,  thus  producing  the  maximum  local 
effect,  as  in  the  salivation  of  adults. 

The  general  effect  upon  the  system,  however,  remains 
the  same;  and  it  is  this  general  effect  which  is  the  very 
worst  in  any  inflammatory  disease,  especially  of  children. 
Mercury  is  said  to  have  an  antiplastic  eff'ect,  to  diminish 
the  fibrine  in  the  blood.  But  inflammation  means  now  a 
very  different  thing  from  what  it  did  formerly.  We  know 
that  when  the  blood  is  thinner  than  normal,  inflammatory 
effusion  and  exudation,  like  effusion  generally,  will  take 
place  more  readily.  So,  whatever  we  do  to  change  the 
blood,  except  to  improve  it,  is,  in  my  opinion,  injurious, 
no  matter  what  the  disease  we  have  to  deal  with.  If  an 
inflammatory  disease  has  a  tendency  to  effusion',  and  if, 
moreover,  it  has  a  tendency  to  debilitate  the  system  by 
impoverishing  the  blood,  we  should  avoid  every  remedy 
which  will  conduce  to  this  impoverishment,  as  mercury 
will  certainly  do. 

Again,  the  principal  effect  of  mercury  is  not  one  rapidly 
developed;  it  requires  a  great  number  of  small  doses  to 
obtain  it  within  a  day  or  two.  But  in  the  inflammatory 
diseases  of  children  the  effect  we  seek  must  be  a  very 
speedy  one;  unless  we  can  get  it  within  a  day  or  two  we 
may  as  well  give  up  the  attempt,  for  before  that  time 
effusion  would  be  established;  the  inflammatory  action  of 
exudation  would  be  completed,  and  then  the  regular  process 
of  disintegration  and  absorption  must  take  place — a  proc- 
ess better  carried  on  by  good  normal  blood  than  by  blood 
impoverished    by   debilitating   drugs.      Clinical   experience 
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testifies  that  whatever  we  do  to  weaken  the  blood  interferes 
with  rapid  convalescence  after  an  inflammatory  disease.  I 
have  myself  said  that,  in  former  years,  I  was  often  under 
the  impression  that  I  cured  the  disease  and  yet  lost  my 
patient.  This  was  when  I  used  depletion  now  and  then, 
and  mercury  on  a  large  scale. 

I  believe  that  is  all  I  have  a  right  to  say  concerning 
mercury  as  an  antiphlogistic.  Of  my  own  habit  I  may 
simply  remark  that  although  I  see  a  large  number  of 
diseases  of  children  in  private  and  dispensary  practice,  I 
am  seldom  under  the  necessity  of  using  it.  Perhaps  I  am 
a  little  pedantic  in  the  matter.  I  have  made  it  a  point 
to  teach  and  to  prove  that  mercury  is  given  too  frequently; 
that  it  is  apt  to  do  harm,  and  that  the  eff'ects  we  seek  from 
it  can  be  gained  as  well  by  other  remedies.  Therefore,  in 
diarrhoea,  etc.,  where  mercurial  preparations  are  so  often 
used,  I  have  made  it  a  rule  to  give  them  as  rarely  as  pos- 
sible— indeed,  I  may  say,  never.  I  have  forbidden  the 
use  of  calomel  and  its  cognates  to  all  my  dispensary  and 
clinic  patients;  there  is  not  one  of  them  that  has  had  a 
grain  of  calomel  in  ever-so-many  years.  I  make  this  state- 
ment, pedantic  though  it  seem,  to  show  that  we  can  get 
along  without  mercury  in  most  of  the  cases  where  it  is 
usually  given.  There  is  but  one  class  of  affections  in 
which  I  would  and  do  employ  it — that  in  which  a  new 
formation  is  of  a  heterogeneous  character,  as,  for  instance, 
in  syphilis.  I  seldom  use  anything  else  than  calomel  in 
the  syphilis  of  the  newborn;  almost  never  do  I  find  it 
called  for  in  any  other  disease. 

DIET 

I  have  omitted  to  speak  of  diet.  If  I  were  to  make 
any  remark  upon  it,  it  would  be  to  endorse  what  Dr. 
Flint  said  so  admirably,  in  a  paper  read  before  the  County 
Society,  and  since  printed  in  the  New  York  Med.  Journal 
(February  8,  1868).  I  said  just  now  that  convalescence 
was  often  protracted  by  the  effect  of  debilitating  drugs ; 
on  the  other  hand,  if  there  is  anything  that  will  bring 
about  speedy  recovery  it  is  good  feeding.  Dr.  Flint 
makes   one  remark,   however,   with   which   I   cannot   agree, 
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and  this  is  the  only  exception  I  would  take  to  his  paper. 
He  says,  if  I  am  not  mistaken,  that  if  we  give  food  in 
excess  of  the  demands  of  the  system,  it  does  no  harm, 
for  the  surplus  is  easily  eliminated.  But  I  think  that  we 
may  feed  too  much;  and  that,  especially  in  acute  inflam- 
matory *  troubles,  we  may  thus  injure  the  patient.  Chil- 
dren with  an  acute  inflammation  ought  not  to  eat  much, 
but  they  have  a  strong  desire  for  drink;  by  eating  they 
^ill  increase  the  amount  of  waste  matter  that  is  to  be 
eliminated  before  health  can  be  restored,  and  so  will  feed 
the  fever  instead  of  themselves.  It  is  very  important  to 
forbid  the  nursing  of  babies  too  frequently  in  inflamma- 
tory and  ephemeral  fever.  In  pneumonia,  for  instance,  we 
commonly  find  the  infant  is  not  given  enough  water,  but 
whenever  it  wants  to  drink  is  fed  from  the  breast;  and 
thus  is  increased  the  gastric  catarrh  which  we  always  have 
in  fever.  This  indiscriminate  nursing,  because  the  baby 
is  "  thirsty,"  must  be  firmly  prohibited,  and  plenty  of  water 
allowed. 

One  remark  further.  At  a  certain  period  of  the  fever 
when  the  temperature  goes  down,  and  wt  have  a  right 
to  expect  that  absorption  will  take  place,  we  should  com- 
mence to  feed,  no  matter  whether  the  child  shows  appe- 
tite or  not.  When  the  stomach  has  been  lying  idle  for 
some  time,  there  is  a  great  deal  of  waste  material,  mucus, 
etc.,  coating  its  surface,  with  a  deficiency  of  gastric  juice 
and  pepsin,  even  when  food  is  introduced.  We  should 
introduce  food,  then,  to  exercise  the  stomach,  and  assist 
it  in  throwing  off  the  mucus  and  old  epithelium.  The 
French  have  a  proverb  that  appetite  comes  during  eating; 
and  we  find  that  when  children,  at  the  stage  of  fever  I 
have  described,  have  been  fed  once  or  twice,  they  recover 
their  appetite. 
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MULTIPLE    SARCOMA 

''  It  has  been  my  custom  to  show  first  the  simpler  cases 
at  the  opening  of  my  clinical  course,  but  we  cannot  always 
command  our  material  just  when  we  want  it,  and,  therefore, 
I  will  not  let  this  opportunity  pass  to  show  you  a  very 
rare  case. 

Here  is  a  baby  that  certainly  looks  very  sick,  and  at 
the  same  time  exhibits  an  abnormal  shape.  There  is  a 
striking  asymmetry  between  the  sides  of  a  cranium;  there 
is  a  bulging  over  the  outer  part  of  the  right  frontal  bone, 
a  smaller  one  on  the  left,  another  large  one  in  the  oc- 
cipito-parietal  region  on  the  left,  and  some  smaller  ones. 
There  is  a  bulging  over  the  alveolar  processes  above,  on 
both  sides.  The  abdomen  is  large,  and  there  are  many 
dilated  veins  crossing  it.  There  is  a  tympanitic  percussion 
sound,  showing  that  most  of  the  abdominal  swelling  is 
by  gas.  At  the  same  time  there  is  a  circumscribed  swell- 
ing on  the  left  side  which  is  solid  to  the  feel.  Does  this 
tumor  belong  to  one  of  the  mesenteric  glands,  to  the 
omentum,  to  the  left  kidney,  or  to  the  spleen.''  The  tumor 
has  the  outline  which  the  enlarged  spleen  would  show;  it 
extends  from  the  normal  location  of  the  spleen  downward 
and  forward  to  the  median  line  without  interruption.  There 
is  dulness  on  percussion  everywhere,  no  tympanites  be- 
tween the  upper  and  lower  end;  but  there  is  some  tympa- 
nitic percussion  found  between  the  left  kidney  and  the 
tumor.  It  is  certainly  the  spleen.  The  larger  tumor  on 
the  head,  occupying  the  outer  and  upper  part  of  the  fore- 
head on  the  right,  is  semi-fluctuating.  This  peculiar  semi- 
fluctuation  is  quite  characteristic  for  large  sarcomata, 
though  they  be  not  complicated  with  cysts. 

The  baby  is  twelve   months  old.     The  first  tumor  was 
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observed  by  the  parents  three  months  ago,  when  it  was 
nine  months  old.  Yet  it  is  very  probable  tumors  existed 
months  before  that.  It  is  a  peculiarity  of  congenital  tu- 
mors that  for  a  long  time  they  are  apt  to  remain  dormant. 
That  is  particularly  true  of  one  class,  namely,  sarcoma. 
Yet  even  carcinoma  may  remain  dormant  and  have  passed. 
Indeed,  it  has  been  observed  that  a  tumor  present  in  in- 
fancy has  sometimes  remained  in  the  same  condition  up 
to  advanced  age,  and  then  grew  very  rapidly,  and  proved 
itself  a  malignant  growth.  Cohnheim,  one  of  the  great 
pathologists  of  the  century,  believed  that  malignant  tumors, 
whether  appearing  early  or  late  in  life,  resulted  from  pre- 
natal formation;  that  inasmuch  as  malignant  tumors  were 
of  epithelial  or  cell  character  he  believed  the  cell  forma- 
tion resulting  in  malignant  growth  was  but  the  development 
of  embryonal  cells  which  had  not  undergone  their  proper 
and  timely  change  into  normal  tissues. 

This  embryonal  origin  of  tumors  appearing  in  later 
life  cannot,  however,  be  proven  to  satisfaction  in  every 
instance. 

Tumors  of  various  kinds  may  appear  in  infants.  I  have 
described  a  number  of  cases  {Archives  of  Pediatrics,  vol. 
i.,  p.  65),  and  collected  more,  of  congenital  lipoma — not 
only  encysted,  as  it  is  mostly  found  in  the  adult,  but  also 
diffuse,  without  any  capsule.  I  have  also  described  a 
number  of  cases,  and  collected  about  forty  as  early  as 
1884,  in  the  Transactions  of  the  Copenhagen  International 
Medical  Congress,  of  sarcoma  of  the  kidneys  in  infants 
and  in  the  foetus.  I  have  seen  carcinoma  of  the  kidney 
in  the  foetus,  one  in  the  newborn,  and  a  few  more  cases 
have  been  described.  Carcinoma  of  the  liver  of  sufficient 
size  to  seriously  interfere  with  parturition  has  been  de- 
scribed in  a  few  instances.  Congenital  osteoma  has  been 
seen  now  and  then.  Syphilomata,  the  result  of  hereditary 
syphilis,  are  by  no  means  rare. 

In  this  case  I  believe  we  have  to  deal  with  sarcoma. 
I  conclude  this  from  the  fact  that  a  number  of  the  tumors 
are  quite  hard.  If  they  were  carcinoma,  very  probably 
they  would  be  softer  by  tliis  time^  and  being  so  numerous 
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it  is  likely  they  would  have  destroyed  life.  From  the  fact 
that  the  tumors  on  the  head  and  face  are  not  of  the  feel 
of  lipoma,  and  the  further  fact  that  the  spleen  is  in- 
volved, lipoma  can  be  excluded. 

What  can  be  done  for  the  child  .J*  If  we  had  to  deal 
with  a  single  sarcomatous  tumor,  as  of  the  spleen,  we 
might  think  of  removing  the  whole  organ.  But  where 
there  are  so  many  tumors  as  are  present  in  this  case,  and 
it  is  probable  that  many  of  the  internal  lymph  bodies  are 
jkffected  which  we  cannot  feel,  we  can  hardly  expect  to  do 
anything  surgically.  The  one  remedy  which  has  proved 
of  much  utility  to  me  and  also  to  others  is  arsenic,  com- 
mencing with  small  doses,  gradually  increasing.  To  this 
baby,  if  you  thought  at  all  of  treating  it,  you  would  give 
half  a  drop  of  Fowler's  solution  three  times  a  day,  and 
slowly  increase  the  dose  as  far  as  you  would  dare  go, 
stopping  when  there  was  oedema  of  the  eyelids  or  face,  or 
vomiting  or  diarrhoea.  In  many  cases  you  can  increase  the 
dose  to  four,  six,  eight  times  what  you  began  with — 
always  diluting  the  medicine  with  plenty  of  water  and 
giving  it  only  after  meals.  But  to  give  arsenic  with  a 
view  of  doing  this  baby  much  good  is  a  forlorn  hope;  the 
baby  will  certainly  submit  to  the  inevitable.  Still,  in  quite 
a  large  number  of  cases  of  multiple  sarcoma,  both  in  the 
young  and  the  adult,  I  have  succeeded  in  reducing  the 
size  of  the  tumors  and  staying,  at  least  temporarily,  the 
morbid  process. 

There  is  another  medicine  which  yields  some  results, 
perhaps  more  in  carcinoma,  however,  than  in  sarcoma.  1 
refer  to  aniline  dyes,  which  I  may  speak  about  more  fully 
at  some  later  clinic.  Methylen  blue  has  certainly  done  a 
great  deal  of  service,  particularly  in  cases  of  carcinoma. 
I  do  not  know  that  it  has  cured  any  cases,  but  I  know  it 
has  certainly  prolonged  life  months,  and  even  years,  in  a 
number.  It  may  be  given  by  the  mouth,  or  in  injections, 
and  is  generally  well  tolerated,  particularly  in  pills  and 
combined  with  small  doses  of  either  opium  or  belladonna. 
A  child  of  this  age  would  probably  begin  with  four  or 
five  daily  doses  each  of  one-tenth  of  a  grain. 
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HYDROCEPHALUS 


This  is  a  case  of  hydrocephalus  which  visited  us  first 
some  time  ago.  At  that  time  the  child's  head  was  large, 
as  you  see  it  to-day,  and  showed  wide  fontanelles.  In  the 
normal  baby's  head,  while  the  fontanelles  are  open,  you 
can  count  the  pulse  there  better  than  at  the  radial ;  you 
can  see  the  pulsations.  But  as  soon  as  hydrocephalic  effu- 
sion takes  place  to  any  extent  this  pulsation  of  the  fon- 
tanelle  ceases.  So  it  was  in  this  case.  The  child  was 
very  dull  when  it  first  came.  It  is  now  much  brighter, 
the  fontanelles  are  more  nearly  closed,  the  physical  con- 
dition has  much  improved.  It  talks  some,  hears,  but  the 
mother  says  it  does  not  yet  see.  The  cause  of  the  baby 
not  seeing  may  be  different.  The  eye,  the  brain,  or  the 
optic  nerve,  may  be  abnormal.  The  reaction  of  the  pupils 
to  light  seems  to  be  normal.  Still,  part  of  the  retina  may 
be  atrophic.  I  have  now  and  then  seen  restoration  of  the 
intellectual  and  muscular  functions  in  hydrocephalus,  yet 
inability  to  see  remains.  This  might  be  explained  by  the 
fact  that  there  was  degeneration  in  the  optic  nerve  which 
persisted,  or  an  effusion  in  the  sheath  of  the  nerve  which 
was  not  absorbed,  or  though  it  were  absorbed  after  all, 
had  meanwhile  destroyed  the  nerve  structure  by  pressure. 

Here  is  another  baby  with  a  large  head.  It  was  the 
fourth  product  of  conception,  and  was  born  at  the  eighth 
month,  the  others  at  a  still  earlier  date.  My  assistant 
says,  when  asked  if  there  is  a  history  of  syphilis,  that 
when  he  saw  the  child  a  month  ago  the  hands  were  scaly, 
and  there  was  the  story  of  three  miscarriages,  which  was 
all  the  evidence  of  syphilis  which  he  could  obtain.  You 
will  observe  that  the  child's  right  pupil  is  normal ;  it  is 
large  enough,  and  contracts  and  expands.  The  left  pupil 
is  fairly  large,  but  it  does  not  contract,  and  is  drawn  to 
both  sides.  The  eyes  are  in  constant  convulsive  motion 
now  and  then,  and  again  they  are  quite  steady.  This 
constant  convulsive  (horizontal)  twitching  of  the  balls  is 
called  nystagmus.  It  may  be  due  to  attempts  of  the  baby 
to  fix  the  eyeballs  in  certain  directions  without  having  a 
sufficient  muscular   strength  to  steady  them.     The  eye.  in 
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which  there  has  been  iritis  with  permanent  adhesions,  cer- 
tainly does  not  admit  the  rays  of  light  as  freely  as  the 
other  one  does.  There  is  also  strabismus  here.  Even  nor- 
mal babies  when  quite  young  have  some  strabismus.  While 
they  have  strabismus  they  do  not  see  so  well,  for  they  are 
not  able  like  an  adult  to  shut  one  eye  for  the  purpose  of 
avoiding  double  vision.  Thus  there  is  in  some  infants 
always  an  uncertainty  in  the  process  of  seeing,  and  this 
uncertainty  sometimes  produces  nystagmus.  In  a  number 
cff  cases  nystagmus  in  babies  is  due  to  attempts  at  co- 
ordinating the  undeveloped  muscles  of  the  neck.  For  in- 
stance, the  baby  while  lying  on  the  back  tries  to  hold  the 
head  in  one  direction,  but  the  muscles  of  the  neck  may  be 
unequally  developed,  the  head  shakes;  meanwhile  the  baby 
tries  to  fix  the  object  with  its  eyes,  and  nystagmus  develops 
as  a  consequence.  But  as  a  rule  nystagmus  is  the  result 
of  cerebral  disease.  Now  and  then  it  has  been  found 
connected  with  a  tumor,  but  usually  with  some  meningitic 
process — either  a  simple  inflammatory  meningitis,  or  a 
meningitis  connected  with  infectious  disease,  such  as 
syphilis. 

'  This  baby's  head  is  rather  large,  the  fontanelle  is  still 
rather  wide,  but  I  can  cover  it  with  my  two  fingers.  The 
veins  on  the  head  are  dilated;  as  the  external  vessels  so 
are  the  internal  also  large.  Such  large  veins  always  indi- 
cate insufficient  circulation.  They  are  not  infrequently 
connected  with  internal  venous  hyperaemia  and  hydro- 
cephalic eff"usion.  The  baby  has  been  developing  very 
slowly.  The  few  teeth  which  it  has  been  making  are 
breaking  down  already,  so  that  the  nutrition  is  certainly 
very  poor.  Its  antecedents  are  very  bad.  The  mother 
miscarried  three  times  before  it  was  born,  and  she  carried 
it  only  eight  months.  When  first  brought  here  there  was 
an  eruption  on  the  palms  of  the  hands  and  soles  of  the 
feet.  What  could  be  more  positive  of  hereditary  syphilis.? 
The  same  eruption  found  all  over  the  body  may  mean 
nothing,  but  when  confined  to  the  soles  and  palms  it  means 

syphilis.  Particularly  is  that  the  case  with  the  newborn 
afflicted  with  pemphigus.  Pemphigus  is  a  superficial  in- 
flammation, forming  large  vesicles  with  serum  that  raises 
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the  epidermis.  Pemphigus  may  exist  in  the  newborn 
as  a  result  of  hot  bathing,  or  a  hot  bed,  or  embrocations. 
In  that  cast  it  would  not  be  confined  to  the  soles  or  palms. 
With  the  history  of  syphilis,  which  is  rendered  more  prob- 
able yet  by  the  repeated  occurrence  of  miscarriages  pres- 
ent in  this  case,  the  hydrocephalus  can  be  attributed  to 
the  disturbed  circulation  brought  about  by  the  disease.  The 
treatment  would,  then,  be  principally  anti-syphilitic. 

Hydrocephalus  means  the  presence  of  "  water  "  in  the 
brain  or  in  the  cranial  cavity.  The  serum  may  be  either 
in  the  ventricles,  or  it  may  cover  the  surface  of  the  brain. 
Sometimes  it  forms  great  lakes,  amounting  to  eight,  six- 
teen, or  more  ounces.  Sometimes  the  accumulation  of 
serum  is  so  excessive  that  the  bones  will  be  crowded 
against  the  scalp,  and  local  gangrene  of  the  surface  will 
be  the  result.  I  have  seen  such  cases.  The  pressure  of 
the  bones  against  the  skin  compressed  the  blood  vessels, 
circulation  was  cut  off,  and  gangrene  resulted.  In  all 
cases  the  scalp,  being  expanded,  is  thin,  white,  and  more 
or  less  bald. 

In  most  cases,  hydrocephalus  is  either  congenital  or 
acquired  early.  When  it  is  congenital  the  brain  is  never 
fully  developed,  while  the  skull  may  be  too  large,  or  nor- 
mal, or  too  small,  at  birth.  Such  a  case  may  be  the  result 
of  an  embryonal  inflammation,  though  no  positive  evidence 
of  it  can  be  found.  The  ependyma  is  often  found  thick-, 
ened.  The  serum  contains  but  little  albumen,  about  one- 
tenth  of  a  per  mille.  Many  such  cases  have  been  attrib- 
uted to  the  obstruction  of  the  aquaeductus  sylvii,  or  to  that 
of  the  foramen  magendie;  in  others  they  have  been  found 
normal.  Inebrity  and  syphilis  of  the  parents  have  been 
charged  with  producing  congenital  hydrocephalus.  It  is 
often  found  in  numbers  in  the  same  family. 

Acquired  hydrocephalus  is  inflammatory  in  most  cases; 
that  appears  to  be  proven  by  the  condition  of  the  serum 
which — very  much  like  that  of  transudation  and  exuda- 
tion— contains  one  per  mille  and  much  more  of  albumen. 
It  is  the  result  of  interrupted  circulation,  for  instance, 
by  the  obstruction  of  the  venar  magna  Galeni  or  the  sinus 
recti,  brought  about  by  exudation  or  by  tumors,  or  by  slow 

316 


CLINICAL    LECTURES    ON    PEDIATRICS 

circulation  through  chronic  hyperaemia  rlependin^  on  gen- 
eral rachitis.  In  a  number  of  cases  it  has  depended 
upon  the  presence  of  a  tumor  which  has  compressed  a 
large  vein,  thereby  giving  rise  to  an  effusion  of  water.  In 
many  cases,  however,  it  is  an  inflammatory  product,  and 
the  earlier  it  occurs,  say  during  foetal  development,  the 
more  detrimental  are  the  effects.  The  immature,  soft,  and 
flabby  brain  is  compressed  and  injured  or  destroyed.  I 
have  seen  a  whole  hemisphere  wanting,  the  meninges  being 
fifled  with  absolutely  nothing  but  water.  In  a  number  of 
cases  the  lateral  ventricles  are  filled  to  such  an  extent 
that  while  the  head  is  very  large,  the  brain  is  atrophied, 
and  sometimes  nothing  is  left  but  a  thin  layer  of  cere- 
bral tissue.  These  are  the  worst  cases;  as  I  said,  the 
sooner  the  process  begins  the  worse  they  are.  There  are 
other  cases,  and  this  one  here  may  be  one  of  them,  in 
which  there  is  an  anomaly  of  nutrition  in  consequence  of 
an  abnormal  condition  of  the  blood  vessels.  Syphilis  af- 
fects the  blood  vessels,  particularly  the  arteries,  in  such 
a  way  that  their  wall,  particularly  the  intima,  is  thick- 
ened, thickened  to  such  an  extent  that  the  circulation  is 
impeded,  and  the  result  is  either  abnormal  nutrition,  de- 
struction of  cerebral  tissue,  or  hyperaemia  and  infusion. 
In  a  number  of  cases  >f  hydrocephalus  there  is  insuffi- 
cient development  of  other  tissues  besides  the  brain.  The 
bones,  for  instance,  will  be  found  very  thin.  Not  that 
they  have  been  absorbed  again  from  pressure,  but  that 
they  were  built  so  from  the  beginning.  You  know  that 
there  is  a  difference  in  the  formation  of  the  organs  in 
different  people.  There  are  not  two  gentlemen  here  who 
have  the  same  sort  of  skin,  the  same  color  of  hair,  and  so 
on,  or  who  have  the  same  thickness  of  the  cranial  or  other 
bones.  So  it  is  in  babies;  the  bones  are  by  no  means 
alike.  In  some,  the  cranial  bones  are  very  thin.  AH 
the  other  tissues  may  be  thin,  especially  the  connective- 
tissue  system,  and  that  means  also  the  blood  vessels.  When 
the  blood  vessels  are  very  thin  they  are  more  apt  to  give 
rise  to  effusion.  As  you  can  well  imagine,  a  boot  made 
of  thin  leather  will  be  more  likely  to  leak  than  a  good 
stout   one.      Thin-walled   blood   vessels,   particularly   those 
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poorly  covered  with  endothelium,  will  give  rise  to  effu- 
sion much  more  readily  than  well-developed  ones.  So 
this  absence  of  sufficient  plastic  tissue  in  the  bones,  and 
in  the  tissues  generally,  is  very  probably  a  frequent  cause, 
if  not  the  most  frequent  one,  of  congenital  hydrocephalus, 
particularly  when  it  can  be  proven  by  absence  of  brain 
tissue  that  it  has  formed  very  early  in  life. 

When  it  comes  to  treatment,  you  can  do  much  more  for 
those  that  are  acquired  than  you  can  for  those  which  com- 
menced in  foetal  life.  When  the  commencement  was  in 
early  foetal  life  there  is  very  little  brain  tissue,  and  al- 
most every  one  of  such  cases  will  slowly  die.  Acquired 
cases  may  be  benefited,  particularly  when  they  go  with 
rachitis.  Rachitical  bones  of  the  cranium  when  soft  and 
succulent  can  be  cut  through  easily  and  blood  will 
ooze  forth;  the  same  is  true  when  you  cut  into  the  dura 
mater,  showing  that  the  veins  contain  considerable  blood. 
The  sooner  you  can  relieve  the  general  rachitis  in  sucli 
cases  the  more  hope  will  there  be  of  relieving  the  hydro- 
cephalus. Congenital  cases  are  different,  and  for  them 
a  number  of  different  things  have  been  tried.  The  tinc- 
ture of  iodine,  iodoform  ointment,  and  vesicatories  have 
been  applied  over  the  cranium,  all  to  no  purpose;  the 
iodide  of  potassium  has  been  given  without  benefit,  for 
where  there  is  no  brain  there  can  be  little  response,  new 
effusion  will  take  place  all  the  while,  and  the  result  of 
treatment  is  very  insignificant.  The  same  must  be  said 
of  vesicatories,  purgatives,  and  diuretics. 

It  has  been  proposed  to  tap  the  brain.  A  number  of 
recoveries  have  been  reported  from  this  practice.  When 
you  have  to  deal  with  a  large  accumulation  of  water 
there  is  always  a  temptation  to  run  the  trocar  in  and  let 
it  out.  There  are  a  few  cases  on  record  that  got  well 
after  such  treatment.  But  as  a  rule  when  a  man  has 
done  something  which  is  promising  of  success  he  pub- 
lishes it,  and  when  he  finds,  after  a  year  or  two,  that  he 
was  quite  mistaken,  he  is  not  quite  so  anxious  to  publish 
the  fact  that  he  was  mistaken.  In  some  of  these  cases  of 
puncture  in  hydrocephalus  the  result  was  published  after 
a   month,   two   months,    six   months,   and   in   some   after   a 
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year.  Whether  there  was  a  return,  we  are  not  told. 
Those  that  are  positively  known  to  have  been  cured  by 
an  operation  are  not,  however,  very  numerous.  I  cannot 
say  that  I  have  ever  succeeded  in  curing  one  by  this 
method,  with  or  without  the  injection  of  iodine,  which 
has  also  been  proposed  and  practiced. 

The  aseptic  trocar  is  introduced  where  you  cannot  hit 
a  sinus,  say  a  little  to  the  right  or  left  of  the  median 
line,  and  a  certain  quantity  of  the  hydrocephalic  fluid  is 
allowed  to  escape.  You  should  be  sure  not  to  remove 
too  much  of  the  fluid.  From  one  to  two  (rarely  three) 
ounces  are  sufficient.  While  the  fluid  is  escaping  the 
cranium  must  be  compressed,  for  you  can  very  well  imagine 
that  when  you  relieve  the  pressure  from  inside,  the  blood 
vessels  will  at  once  dilate  and  haemorrhage  may  take  place. 
Not  infrequently  when  you  empty  even  the  pleural  cavity 
too  suddenly  the  result  is  haemorrhage,  simply  because  the 
blood  vessels,  which  before  had  been  compressed,  are  re- 
lieved of  that  pressure;  they  dilate  and  blood  escapes 
from  a  weak  point  in  the  walls  of  the  vessels.  The  same 
thing  has  happened  in  the  brain.  So,  use  compression 
with  your  hand,  or  with  a  bandage,  while  you  allow  the 
liquid  to  escape.  Having  withdrawn  a  small  amount, 
withdraw  your  instrument,  but  keep  up  the  compression. 
The  child  will  hardly  cry  except  when  you  plunge  the 
trocar  in;  it  will  look  quite  placid,  and  all  will  be  well 
for  a  few  days,  and  then  the  cranium  will  be  likely  to 
swell  again,  more  eff'usion  taking  place  in  spite  of  your 
compression  bandage,  and  you  will  have  to  repeat  the 
tapping.  It  is  always  expected  to  be  done  a  number  of 
times.  There  is  one  peculiarity  of  such  tapping,  which 
I  noticed  not  very  long  ago.  When  the  fluid  is  with- 
drawn there  may  be  so  little  irritation  as  not  even  to 
cause  the  child  to  cry,  there  is  no  fever  afterward,  no 
reaction  whatever,  still  the  contents  of  the  cavity  change. 
They  appear  to  assume  more  and  more  the  character  of 
an  inflammatorv  product.  An  inflammatory  exudation,  as 
you  know,  contjiins  a  good  deal  of  albumen.  I  have  known 
the  quantity  of  albumen  in  the  hydrocephalic  fluid  to  in- 
crease   eight    times    within    a    week    after    tapping.      Al- 

319 


DR.    JACOBI'S    WORKS 

though  then  there  may  apparently  be  no  inflammatory 
reaction,  yet  the  albumen  increases,  and  the  condition  is 
not   a  promising  one. 

If  the  baby  be  syphilitic,  and  the  hydrocephalus  result 
from  that,  it  is  probably  better  off,  as  it  may  respond  to 
anti-syphilitic   treatment. 

[The  following  remarks  on  hydrocephalus  were  added 
at  the  next  clinical  lecture,  October  19.] 

We  were  on  the  subject  of  hydrocephalus  at  our  last 
clinic.  Here  is  another  case.  It  does  not  present  any- 
thing unusual,  but  I  wish  to  remind  you  of  the  fact  that 
this  is  a  very  difficult  condition  to  treat,  and  many  cases 
have  to  be  managed  according  to  the  cause  of  the  hydro- 
cephalus. At  first  sight  this  baby  appears  to  be  fairly 
well  formed,  but  when  you  study  it  more  carefully  you 
find  the  epiphyses  are  large,  the  legs  are  a  little  curved, 
the  head  is  very  large,  and  rather  square,  facts  which 
point  toward  rachitis.  While  the  baby  looks  intelligeiit, 
yet  the  head  is  larger  than  appears  to  be  normal.  A 
baby  of  twenty  months  ought  to  have  a  head  of  about 
eighteen  inches  in  circumference,  perhaps  even  less  if  a 
girl,  as  this  one  is,  but  here  the  circumference  is  twenty 
inches,  about  three  inches  more  than  usual.  Here  the 
fontanelle  is  pretty  large,  whereas  in  most  babies  it  is 
closed  about  the  sixteenth  month.  There  is  no  question 
about  the  hydrocephalic  character  of  the  head,  but  the 
question  is.  How  much  fluid  is  present?  The  pulse  can 
be  felt  at  the  fontanelle,  which  shows  that  there  cannot 
be  a  great  deal  of  fluid.  It  has  not  interfered  much,  if 
at  all,  with  the  intellect;  it  has  not  given  rise  to  con- 
tractures or  paralysis.  How  is  its  presence  to  be  ex- 
plained  in  this  case? 

Rachitis,  when  it  affects  the  cranial  more  than  it  does 
the  rest  of  the  bones,  will  give  rise  to  general  hyperaemia 
of  the  cranial  bones;  hyperaemia  of  the  dura  mater,  effu- 
sion into  the  dura,  pia,  and  the  brain,  and  now  and  then 
lead  to  meningitis.  With  effusion  these  cases  are  most 
amenable   to   treatment.      When    taken   in   time   they   may 
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get  better;  they  may  even  get  better  spontaneously. 
Hydrocephalus  may  get  well  to  such  an  extent  as  to 
leave  a  perfectly  intact  child.  Imagine,  for  instance,  you 
have  a  large  rachitic  head,  with  abnormal  congestion  of 
the  head  and  brain  and  consequent  effusion,  and  the  case 
gets  well.  Then  there  is  left  a  large  head,  a  very  consid- 
erable blood  supply,  which  at  one  time  was  excessive. 
Now,  a  good  supply  of  blood  with  restored  circulation 
means  good  nutrition.  So  you  will  not  infrequently  see 
Chat  children,  who  formerly  were  rachitic,  having  a  large, 
square  head  in  consequence,  are  the  best  scholars  at  school 
and  become  not  infrequently  the  best  minds  of  the  nation. 
Had  they  been  a  little  more  rachitic,  and  in  a  position 
not  to  receive  good  care  when  children,  they  might  have 
been  half  demented,  or  died  idiotic,  or  in  meningitis  while 
young.  You  see  the  relationship  between  a  high  order 
of  intellect  on  the  one  hand  and  idiocy  on  the  other  is 
very  close.  A  little  more  or  a  little  less  congestion  and 
effusion  make  all  the  difference  in  the  world. 

Now,  here  is  a  child  with  a  large  head,,  a  cranium  that 
ossified  in  the  course  of  time,  though  late.  There  is  some 
effusion;  what  can  we  do  for  it?  We  spoke  before  about 
tapping.  As  we  see,  the  effusion  is  not  great  here,  and 
tapping,  therefore,  is  not  indicated.  But  if  there  were  a 
greater  accumulation  of  water,  the  bones  being  mostly 
ossified,  you  could  not  readily  compress  the  skull  as  the 
fluid  was  withdrawn,  and  a  vacuum  would  result  which 
must  be  filled,  and  it  would  be  filled  by  a  determination 
of  blood  to  the  cerebral  vessels,  and  haemorrhage  would  be 
more  than  likely  to  take  place. 

This  baby  is  getting  well  spontaneously,  it  seems.  Gen- 
eral anti-rachitic  treatment,  good  air,  some  farinaceous 
food  with  his  milk,  plenty  of  beef  and  eggs,  some  cod- 
liver  oil,  some  iron,  or  hvpophosphites  with  iron,  would 
certainly  do  good.  You  know,  also,  to  what  advantage 
we  have  used  phosphorus  in  cases  of  rachitis;  this  chi  d 
would  take  about  one-fifth  of  a  grain  daily.  That  would 
mean  two  minims  of  the  oleum  phosphoratum  of  the  Phar- 
macopoeia, or  thirtv  minims  of  the  liquor  phosphori,  or 
sixty  of  the  elixir  phosphori  of  the  National  Formulary. 
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The  head  will  become  somewhat  larger,  but  not  much; 
if  the  baby  should  have  in  the  future  a  head  measuring 
two,  three,  or  even  four  inches  more  in  circumference  than 
at  present,  it  may  result  in  no  harm,  certainly  not  if  it 
be  filled  out  with  cerebral  substance. 

ADENITIS 

This  little  boy  has  some  enlargements  under  the  jaw. 
One  of  them  is  intimately  connected  with  the  periosteum. 
Which  is  it?  One  of  you  replies  the  tumor  on  the  left 
side;  another  one,  the  tumor  on  the  right  side.  I  must 
have  been  mistaken  myself;  it  was  another  case,  not  this 
one,  in  which  the  growth  was  closely  attached  to  the 
periosteum,  for  here,  as  all  of  you  may  perceive,  the 
bodies  are  movable.  Moral:  Do  not  trust  your  neigh- 
boring practitioner.  He  may  be  mistaken,  or  may  wish 
to  lead  you  astray.  Besides  these  larger  swellings  under 
the  maxilla  there  are  a  number  of  swollen  lymph  bodies 
in  the  neck  and  also  under  the  arm  and  elsewhere;  there 
are  also  dilated  veins  just  below  the  clavicle,  which  means 
that  there  is  an  impediment  to  the  circulation,  and  that 
impediment  may  exist  in  the  vena  cava,  or  in  the  heart. 
It  is  probably  not  in  the  heart,  otherwise  there  would  be 
obstruction  of  the  circulation  manifest  elsewhere;  it  is 
more  likely  in  the  vena  cava  or  in  the  subclavian. 

If  the  swelling  were  limited  to  the  glands  about  the 
neck,  we  would  expect  to  find  some  local  cause  or  the 
history  of  one,  such  as  inflamed  mucous  membrane  in 
that  neighborhood,  stomatitis,  catarrh  of  the  mouth; 
eczema  of  the  head  would  cause  a  swelling  of  the  glands 
back  of  the  neck. 

A  large  majority  of  the  so-called  scrofulous  glands  of 
the  neck  are  the  result  of  catarrh  or  other  local  irrita- 
tion of  the  mucous  membrane  of  the  mouth  or  nose,  or 
eczema  of  the  scalp.  But  here  the  glands  are  enlarged 
at  a  distance  in  the  axilla  and  elsewhere,  so  that  we  have 
to  look  for  a  general  cause.  We  do  not  attach  so  much 
importance  to  enlargement  of  glands  in  the  inguinal  re- 
gion, for  they  are  often  slightly  enlarged  without  special 
significance.     It  is  possible  that  there  are  enlarged  glands 
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inside  the  chest  which  impede  the  circulation  and  cause 
the  dilatation  of  the  veins  in  the  clavicular  region  of  the 
surface.  These  mediastinal  glands  may  have  been  affected 
gradually,  by  the  three  tiers  of  lymphatic  glands  which 
are  located  from  the  jaw  to  the  clavicular  region,  from 
above  downward.  Thus,  there  are  many  cases  in  which 
the  tumefaction  of  the  lymph  bodies  does  not  appear  to 
result  from  any  irritation  of  the  neighborhood.  Thus,  for 
^stance,  in  leukaemia  or  leukocythaemia,  and  also  in 
pseudo-leucocythaemia  (Hodgkin's  disease). 

The  next  patient,  a  girl  of  about  eight  years,  is  brought 
in  with  a  mechanical  apparatus.  She  looks  rather  pale. 
You  suggest  that  she  probably  has  joint  disease,  and  that 
the  condition  may  be  inflammation  of  the  soft  tissues  or 
bone — caries,  necrosis,  ulceration  of  some  kind.  Further, 
that  the  form  of  inflammation  in  the  joints  of  children 
is  apt  to  be  tubercular.  What  would  you  look  for  as 
further  proof  that  the  joint  trouble  is  tubercular?  Yes, 
there  might  be  involvement  of  the  lungs  and  glands.  In 
most  children  tuberculosis  will  first  show  itself  in  the 
glands.  Here  there  is  a  scar  under  the  neck  and  some 
remaining  enlarged  glands.  You  should  also  examine 
those  under  the  arms.  Some  enlargement  of  the  inguinal 
glands  may  exist  and  be  of  less  significance. 

The  mother  says  the  child  limped  three  months  before 
a  brace  was  put  on,  and  that  she  used  to  have  fever. 
Dr.  Huber  tells  us  there  is  some  hoarse  respiration  at 
the  right  apex.  The  patient  coughs  a  good  deal,  worse 
at  night,  so  that  the  mother  thinks  she  may  have  whcop- 
ing-cough. 

I  had  the  boy  come  to  my  office,  where  his  blood  was 
examined  and  found  to  contain  the  normal  number  of 
red  blood  cells  and  nearly  the  normal  number  of  leuco- 
cytes. Thus  leucocythaemia  was  ruled  out.  The  boy  says 
he  coughs  a  good  deal,  but  the  lungs  seem  normal.  There 
were  no  glandular  enlargements  except  about  the  neck. 

We  have,  then,  several  cases  before  us  of  glandular 
swellings.  Are  we  entitled  to  use  the  term  gland  in  this 
connection?  What  is  a  gland?  We  have  been  told  that 
it  is  a  body  which  has  the  physiological  function  of  secret- 
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ing.  Now,  a  lymph  gland,  so  called,  does  not  secrete  at 
all.  Besides  an  outer  wall,  and  a  good  deal  of  cellular 
and  elastic  tissue,  it  contains  lymphoid  cells  wliich  have 
great  similarity  to  embryonal  cells.  It  also  contains  lymph 
ducts  which  enter  and  others  which  leave  it,  blood  vessels 
that  go  in  and  out,  and  small  cavities  lined  with  epithe- 
lium. But  it  secretes  nothing.  It  is  only  a  depot  for 
lymph  ducts  to  deposit  their  contents  in  and  take  them 
up  again  to  be  carried  farther.  There  is  no  secretion  and 
therefore  it  should  not  be  called  a  gland.  Anatomically 
speaking,  the  term  lymph  body  would  be  very  much  the 
better  one.  Now,  such  a  lymph  body  is  in  most  intimate 
connection  with  the  ducts  and  large  trunks  of  the  lym- 
phatic system,  and  finally  with  the  blood  circulation.  It 
is,  indeed,  in  intimate  connection  with  almost  every  sub- 
stance. Ducts  lead  to  lymph  bodies  from  every  mucous 
membrane,  from  the  skin,  and  from  every  other  lymph 
body.  I  do  not  know  of  a  more  beautiful  sight  than  that 
of  injected  lymph  bodies.  They  are  very  numerous  and 
constitute  an  immense  net,  no  matter  where  one  examines 
— in  the  skin,  in  the  mucous  membrane,  even  in  the  young 
bone.  Imagine,  then,  that  there  is  some  irritation  going 
on  at  the  surface,  say  on  the  skin  or  the  mucous  mem- 
brane. It  must  result  also  in  irritation  of  lymph  bodies 
or  ducts.  If  there  be  within  reach  a  foreign  substance 
they  are  ever  ready  to  carry  it  away,  whatever  may  be  its 
nature.  Large  numbers  of  them  are  open,  and  when 
there  is  a  poison  on  the  mucous  membrane  they  quickly 
absorb  it.  They  are  open,  for  instance,  on  the  upper  and 
under  surface  of  the  diaphragm,  which  best  explains,  per- 
haps, the  fact  that  local  peritonitis  or  perihepatitis  and 
pleurisy  are  frequently  found  together.  A  perihepatitis 
will  make  a  pleurisy,  a  pleurisy  will  make  a  perihepatitis, 
simply  because  the  lymph  stomata  keep  up  a  constant 
communication.  If  the  irritation  be  on  the  skin,  the 
lymph  bodies  become  likewise  irritated,  hyperaemic  and 
swollen.  Babies  and  adults  who  have  a  catarrh  have  the 
neighboring  lymph  bodies  swollen  soon  afterward.  Cure 
the  nasal  catarrh  and  you  cure  the  hyperaemic  and  en- 
larged  lymph   bodies;   or,   if  there   be   a   diphtheritic   de- 
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posit  in  the  naso-pharynx,  all  the  lymph  ducts  originating 
there  will  carry  the  poison  to  the  lymph  bodies  to  which 
they  belong  at  the  angle  of  the  jaw,  and  they  will  swell 
immensely.      Wash  and   disinfect  the  diphtheritic   surface 
very   thoroughly   and   the   lymph   bodies   will  be   found   to 
diminish  in  size  very  rapidly.     Or,  take  a  case  of  common 
eczema  of  the  head  of  a  baby,  the  lymph  bodies   of  the 
neck  will  be  swollen  the 'first  day  or  in  a  few  days.     Cure 
the  eczema  as  soon  as  you  can  and  the  lymph  bodies  will 
diminish  in  size  and  be  cured.      No  iodide  of  potassium, 
no  massage,  no  ointment  will  be  of  the  same  service.     So 
elsewhere,  suppose,  for  instance,  you  have  to  deal  with  a 
common  diarrhoea,  a  common  intestinal  catarrh,  the  lymph 
bodies  of  the  mesentery  will  swell  and  become  hypertemic. 
When   such   a   baby   dies   you  will   find   the  lymph   bodies 
hyperaemic,   the   blood  vessels   engorged.     In  order  to  di- 
minish the  size  of  the  swollen  lymph  bodies  you  have  to 
cure  the  diarrhoea.      There  is  no  such  thing  as  a  morbid 
process    running    its    full    course    without    implicating   the 
neighboring  tissues.     Whenever  you  do  not  cure  the  diar- 
rhoea,   the    eczema,    the    nasal   catarrh,    the   lymph    bodies 
remain  swollen.     In  the  beginning  these  bodies  are  simply 
hyperaemic,  a  condition  which  by  itself  is  not  dangerous. 
It  may  come  in   a   few  days  and   go  away  in  as  short  a 
time.     After  a  while,  however,  when  the  blood  circulation 
has    been    interfered    with    for    some   time,    there    will    be 
effusion,  a  proliferation  of  cells  in  the  connective  tissue, 
and  when  the  swelling  has  lasted  three,  four  or  six  weeks 
the  gland,  if  cut  through,  will  be  found  no  longer  hyper- 
aemic,  but  white,  and  in   a   few  months   there  will  be  in- 
duration and  thickening.     The  cellular  tissue  in  the  gland 
becomes   hypertrophied,  indurated,   and   incurable.     Imag- 
ine,  further,  that  the  cellular  tissue  has  not  only  become 
changed,    but    that   there    is    also    a    real    hypertrophy   of 
the    lymph    body;   that   the   lymphoid   cells   have   accumu- 
lated,   forming   a   large   mass,   with   the   constituent   parts 
crowding    upon    one   another    until    granular   degeneration 
takes   place   in  the   centre   and   finally  suppuration.      This 
breaking    down    into    pus    may    remain    central    for    some 
time,  gradually  it  extends,  the  frail  wall  may  become  per- 
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forated,  the  surrounding  tissue  become  involved,  consti- 
tuting peri-adenitis,  and  going  frequently  on  to  the  for- 
mation of  a  very  large  abscess.  When  the  external  skin 
participates  in  the  process  you  have  that  peculiar  large, 
soft  red  or  purple  swelling  which,  after  a  while,  will 
either  rupture  spontaneously  or,  which  is  better,  fall 
under  some  surgeon's  knife.  When  you  incise  such  a  peri- 
adenitis, or  large  abscess  which  tame  originally  from  a 
small  source,  you  let  out  a  good  deal  of  pus,  but  you 
do  not  let  out  all,  and  the  abscess  does  not  heal,  for  the 
lymphoid  cells  and  tissues  which  participate  in  the  process 
but  have  not  softened  are  still  there.  They  are  not  dis- 
charged when  you  make  the  incision.  Such  cases  may  go 
on  a  month,  a  year  or  ten  years  before  the  annoying 
mass  is  thrown  out.  Or  you  will  have  to  go  in  and 
scrape  it  out,  burn  it  out,  or  remove  it  with  a  knife — all  of 
which  might  have  been  avoided  had  a  simple  nasal  ca- 
tarrh, eczema  of  the  head,  or  diphtheria  been  treated 
correctly. 

In  a  number  of  cases  this  simple  process  of  glandular 
swelling  and  suppuration  gives  rise  to  important  compli- 
cations. The  most  serious  one  is  invasion  by  tubercle 
bacilli.  The  bacilli  entering  one  gland  may  pass  on  until 
they  reach  the  lungs  or  invade  the  bones.  In  a  number 
of  cases  tuberculosis  is  first  visible  in  the  glands,  but  in 
a  number,  particularly  in  children,  it  is  first  manifest  in 
the  bones.  We  must  not  identify  the  bones  of  a  child 
with  those  of  an  adult.  In  children  the  bones  are  not  at 
first  a  uniformly  solid  body.  Long  bones  consist,  first, 
of  three  parts — the  diaphvsis,  the  epiphysis,  and  the  car- 
tilaginous layer  from  which  the  growth  takes  place.  Such 
bones  are  very  succulent,  and  it  is  in  the  epiphysis  and 
under  the  cartilage  covering  the  epiphysis  that  tuber- 
culosis is  frequently  seen,  particularly  in  the  bones  which 
remain  soft  a  long  time.  Thus  it  is  that  we  frequently 
see  tubercular  ostitis  at  the  knee,  at  the  hip,  sometimes 
in  the  long  bones  of  the  fingers,  etc.  Those  peculiar 
swellings  that  we  see  now  and  then  constituting  round 
or  spheroidal  bodies  on  the  phalanges,  the  so-called  spina 
ventosa,  are  ostitis,  mostly  of  tubercular  nature.     In  such 
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cases  the  tuberculosis  frequently  remains  in  the  bones  a 
long  time,  and  then  may  either  heal  up  or  become  general. 

I  return  to  the  lymph  bodies.  We  only  have  to  remem- 
ber how  numerous  are  the  lymph  bodies  in  order  to  judge 
how  dangerous  they  can  be.  In  the  neck  we  have  the 
jugular  trunk,  and  near  by  the  subclavian  and  the  broncho- 
mediastinal trunks.  To  them  belong  a  large  number  of 
bodies  and  plexuses.  The  trunks  finally  take  up  all  the 
lymph  from  the  lymph  bodies  and  empty  it  into  the  blood 
Cfttculation.  Irritation  may  at  first  affect  but  a  single 
body,  but  from  here  it  may  extend  gradually  to  others 
until  about  all  in  the  body  are  involved.  We  often  find, 
when  there  is  a  swollen  gland  in  the  neck,  that  a  few 
weeks  or  a  month  afterward  those  lower  down  are  in- 
volved, including  the  subclavian  and  perhaps  the  medi- 
astinal. The  latter  are  found  enlarged,  particularly  in 
babies  who  are  affected  with  rachitis  at  an  early  period. 
Sometimes  the  mediastinum  is  so  far  filled  with  enlarged 
so-called  bronchial  "  glands "  that  you  can  detect  their 
presence  by  percussion,  sometime  on  the  left  side  ante- 
riorly, but  mostly  posteriorly  between  the  scapulae  about 
the  hilus  of  the  two  lungs.  When  they  are  small  they 
have  little  influence  except  that  they  cause  secondary 
bronchitis.  Babies  of  four,  five  or  eight  months  who  have 
a  catarrh  all  the  time,  generally  have  such  enlarged 
glands.  They  may  be  numerous  enough  to  give  you  the 
impression  of  a  large  tumor,  and  may  compress  the  large 
bronchi  and  cause  bronchial  respiration  without  there  be- 
ing any  disease  of  the  lung  or  pleura.  In  some  cases 
they  even  so  far  compress  the  large  bronchi  as  to  give 
rise  to  symptoms  of  suffocation. 

In  a  number  of  conditions  the  lymph  bodies  swell  from 
some  general  rather  than  from  a  local  cause.  That  is 
seen  in  scarlet  fever  and  typhoid  fever;  in  leprosy,  syph- 
ilis and  leucocythaemia.  The  latter  is  a  condition  in 
which  the  blood  is  so  changed  that  instead  of  having  one 
leucocyte  to  three  hundred  or  three  hundred  and  fifty  red 
blood  cells,  there  are  twenty,  or  one  hundred,  and  some- 
times even  one  hundred  and  fifty  leucocytes.  That  life 
can  continue  with  one  leucocyte  to  two  red  blood  cells  is 
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out  of  the  question.  The  seat  of  this  disease  may  be 
three-fold.  It  may  first  appear  in  the  lymph  bodies  them- 
selves, or  show  itself  mostly  in  the  liver,  or  spleen,  or  in 
the  bones.  Leucocythaemia  in  the  bones  is  most  decep- 
tive and  treacherous.  Very  frequently  it  cannot  be  diag- 
nosed unless  the  blood  be  examined.  When  the  liver, 
spleen,  or  lymph  bodies  are  enlarged  you  can  at  least 
suspect  the  disease,  and  of  course  you  will  in  that  case 
be  induced  to  examine  the  blood.  Leucocythaemia  is  mostly 
found  in  the  adult,  but  I  have  seen  at  least  ten,  probably 
more  cases  in  children  under  three  or  four  years.  I  also 
remember  a  case  in  a  baby  of  seven  months,  and,  through 
the  kindness  of  a  colleague,  one  that  terminated  fatally 
at  four  weeks.  It  is  very  apt  to  run  a  fatal  course  in  a 
few  months  in  children,  while  in  adults  it  may  last  years. 
I  have  seen  a  boy  with  it  who  had  an  immense  spleen 
and  ascites  and  lived  seven  or  eight  months,  which  was  a 
long  time  for  a  child.  There  are  some  cases,  usually  orig- 
inating in  the  bones,  in  which  it  ends  fatally  in  a  few 
days.  I  believe  the  whole  number  of  recorded  cases  of 
leukaemia  in  children  is  about  twenty-two,  and  in  a  few 
of  these  the  patients  died  within  eleven  days,  and  in  one 
in  four  days.  Such  cases  show  not  only  rapid  increase  of 
leucocytes  compared  with  the  red  blood  cells,  but  also 
symptoms  of  sepsis  and  acute  purpura.  There  are  haemor- 
rhages of  different  kinds,  haemorrhage  from  the  nose,  from 
the  conjunctiva,  into  the  brain,  from  the  mucous  mem- 
brane of  the  intestinal  tract,  and   so  on.^ 

In  this  boy  I  did  not  find  any  such  difficulty  at  all; 
the  blood  was  normal.  There  were  no  misshapen  blood 
cells.  In  what  has  been  called  pernicious  anaemia,  where 
there  is  no  disproportion  between  the  leucocytes  and  red 
blood  cells,  there  is  a  peculiar  change  in  the  red  cells 
so  that,  instead  of  being  spherical,  they  become  irregular 
in  shape,  some  very  small,  some  angular.  I  did  not  find 
that,    and   consequently   could   exclude   pernicious    anaemia. 

There  are  other  diseases  in  which  the  lymph  bodies 
will  swell  pseudo-leukaemia,  Hodgkin's  disease,  in  that 
state  in  which,  without  originally  a  change  in  the  condi- 
tion of  the  blood,  the  lymph  bodies  of  the  whole  body  or 
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the  larger  part  of  it  slowly  increase  in  size.  There  is  no 
fever,  no  general  irritation  connected  with  it.  I  have 
lately  seen  a  young  lady  about  two  weeks  before  her 
death,  in  whom  the  lymph  bodies  of  the  neck  were  so 
swollen  that  she  was  absolutely  unrecognizable.  The  face 
was  pale  and  formed  a  huge  uniform  mass  so  great  was 
the  enlargement  of  the  lymph  bodies  the  face  was  em- 
bedded in  a  mass  of  them.  The  arms  were  raised,  the 
lymph  bodies  in  the  axilla  being  swollen  to  such  a  degree 
tjiat  it  was  impossible  for  her  to  get  her  elbows  near  the 
trunk.  The  inguinal  region  was  also  padded  with  larged 
masses.  There  she  was,  propped  up,  and  had  been  a 
number  of  months,  waiting  patiently  until  her  last  hour 
should  come.  Fortunately  it  has  come  since.  When  I  saw 
her  there  was  very  little  change  in  the  blood;  there  was 
nothing  to  be  found  except  the  enormously  swollen  lymph 
bodies. 

There  is  another  cause  for  swelling  of  the  lymph 
bodies.  We  have  already  spoken  of  syphilis.  Compared 
with  some  others,  that  is  a  very  favorable  cause,  for  we 
have  remedies  against  it.  Pseudo-plasms  are  the  other 
cause  to  which  I  refer.  Among  children  we  most  fre- 
quently find  sarcoma  and  adenoma,  or  adeno-sarcoma.  An 
adenoma  means  a  large  swelling  in  which  the  lymph 
bodies  are  much  increased  in  size  and  contain  a  large 
number  of  round  cells  such  as  are  seen  in  sarcoma.  In 
sarcoma  there  is  either  a  swelling  which  consists  of  round 
cells  exclusively,  small  round  cells  mixed  with  spindle- 
shaped  cells,  or  spindle-shaped  cells  lined  with  a  large 
amount  of  connective  tissue,  or  all  three,  round  and  spin- 
dle-shaped cells  and  connective-tissue  stroma,  increased. 
These  are  frequent,  and  are  accessible  to  some  treatment. 
The  best  treatment  for  a  single  sarcoma  is  the  knife. 
That  is,  extirpate  it  and  have  done  with  it.  But  that  is 
seldom  possible;  there  generally  are  a  number.  On 
making  an  incision  into  the  neck  for  the  removal  of  per- 
haps four  sarcomatous  tumors  which  could  be  recognized, 
you  will  find  still  others  below,  and  have  to  stop  finally 
because  the  blood  vessels  will  not  permit  of  going  fur- 
ther  down. 
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Next  to  the  knife  in  treatment  comes  arsenic.  Arsenic 
will  certainly  reduce  sarcomata  a  great  deal,  and  some- 
times will  cure  the  case.  In  a  number  of  cases,  however, 
after  quiescence  or  apparent  absence  a  number  of  months 
or  years,  the  sarcoma  would  reappear  and  run  a  fatal 
course.  This  boy  has  taken  arsenic  about  six  weeks  and 
is  evidently  better  than  he  was;  I  am  positive  the  lymph 
bodies  are  only  about  half  the  size  they  were  some  time 
ago.  It  will  be  continued.  Fowler's  solution  has  been 
given,  two  drops  at  first,  now  three  drops  three  times  a 
day,  largely  diluted,  after  meals.  It  is  wonderful  some- 
times to  what  extent  arsenic  can  be  increased.  I  should 
not  wonder  if  in  time  the  boy  can  take  four,  five,  or 
even  ten  drops  three  times  a  day.  The  dose  should  be 
carried  up,  if  the  effect  is  not  obtained  before,  even  to 
the  production  of  intestinal  symptoms,  as  diarrhoea  or 
vomiting,  or  the  production  of  erythema,  or  dropsical 
symptoms.  Always  remember  the  remedy  must  be  given 
after  meals  and  largely  diluted. 

WHOOPING-COUGH 

This  girl,  about  six  years  of  age,  had,  we  are  told, 
measles  in  July  and  a  cough  ever  since  she  was  a  baby. 
The  mother  brings,  her  here  because  of  a  cough  which 
she  thinks  is  whooping-cough,  and  doubtless  she  has  been 
told  that  it  is.  She  has  severe  attacks  of  coughing  at 
night,  is  a  little  better  during  the  day. 

The  cough  to  which  the  mother  refers  must  be  the  re- 
sult of  some  actual  change  extending  over  a  long  time. 
Very  likely  there  have  been  intermissions,  more  or  less 
complete,  until  a  new  catarrhal  attack  would  develop  on 
a  subacute  or  chronic  form.  We  meet  with  a  great  many 
such  cases,  either  in  children  who  for  some  reason  once 
had  an  acute  bronchitis  and  never  got  well,  or  who  had  a 
tendency  to  rickets  or  so-called  "  scrofula  "  from  infancy. 
Those  children  who  have  a  tendency  to  glandular  swell- 
ings, not  only  in  the  neck  but  also  in  the  mediastinum, 
are  very  apt  to  have  an  irritation,  a  hyperaemia  of  the 
bronchial  tube.  This  is  very  apt  to  pass  into  a  subacute, 
and   from   a   subacute  back   into  an  acute   bronchitis,   and 
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occasionally  into  a  broncho-pneumonia.  Evidences  of 
the  latter  are  often  found.  Such  babies  are  very  apt  to 
perish  finally  of  an  acute  extensive  attack  of  broncho- 
pneumonia or  to  pass  into  tubercular  consumption.  The 
latter  is  particularly  apt  to  occur  where,  as  is  true  of 
many  cases,  there  is  a  family  history  of  glandular  swell- 
ings and  tuberculosis.  Now,  this  child  had  measles  in 
July,  having  already  been  a  sufferer  from  bronchitis,  and 
under  those  circumstances  an  attack  of  measles  is  very 
aj^  to  lead  to  broncho-pneumonia.  Doubtless  it  did  so  in 
this  case,  and  the  child  has  not  been  well  since.  The 
mother  thinks  the  child  coughs  differently  from  what  it 
used  to;  that  now  it  has  whooping-cough.  It  is  well  to 
bear  in  mind  that  whooping-cough  does  frequently  follow 
measles,  for  the  reason,  we  may  suppose,  that  the  active 
agent  of  whooping-cough,  probably  a  germ,  takes  hold 
more  readily  when  there  is  morbid  condition  of  the  bron- 
chial mucous  membrane  than  when  the  respiratory  tract 
is-  In  a  normal  condition.  In  children  who  have  been 
coughing  for  weeks  from  bronchitis  it  is  very  difficult  in 
the  beginning  to  make  a  differential  diagnosis  from 
whooping-cough.  You  can  reach  a  conclusion  only  when 
the  peculiar  crowing  inspiration  takes  place  from  spasm 
of  the  glottis,  especially  at  night  time.  When  there  is  a 
severe  cough  and  no  previous  broncho-pneumonia  or 
marked  bronchitis  to  account  for  it,  you  may  be  justified 
in  making  an  early  diagnosis  of  whooping-cough,  or  be- 
fore the  whoop  becomes  so  striking  as  to  be  absolutely 
diagnostic.  To  be  able  to  do  this  safely,  however,  it  is 
necessary  to  examine  many  so-called  trifling  cases,  for 
the  more  important  cases  often  present  in  the  beginning 
only  such  symptoms  as  are  found  in  the  comparatively 
unimportant  ones.  It  is  the  so-called  trifling  cases  which 
often  try  the  practitioner.  Not  to  know  whether  a  cough 
will  prove  to  be  a  whooping-cough  or  only  the  cough  of 
a  light  bronchitis  may  cost  you  a  family  and  your  good 
reputation,  for  any  old  woman  can  make  the  diagnosis 
of  whooping-cough  as  well  as  you  when  the  whoop  has 
declared  itself  in  a  definite  way.  Now  and  then  it  is. 
expected  that  the  doctor  knows  a  little  more  than  the  old 
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woman  of  the  neighborhood.  That  means  that  he  must 
study  his  trifling  cases  over  and  over  again,  and  as  he 
does  so  he  will  find  them  growing  constantly  more  inter- 
esting.     And  they  sharpen   his   wits. 

The  attacks  of  whooping-cough  occur  most  frequently 
at  night.  Sometimes  during  a  single  night  there  are  only 
two  or  three,  sometimes  twenty  or  thirty  attacks.  They 
are  most  apt  to  come  at  night,  because,  first,  the  children 
are  then  locked  up  in  bad  air,  which  irritates  the  bron- 
chial mucous  membrane;  second,  the  patient  lies  usually 
on  the  back,  and  whatever  there  is  in  the  nares  or  upper 
pharynx  runs  off  into  the  larynx,  or  at  least  to  the  ary- 
tenoid cartilage  and  sets  up  irritation;  third,  whatever 
accumulates  in  the  bronchi  and  larynx  is  expectorated  as 
it  is  in  the  daytime,  and  it  leads  to  cough.  The  general 
cause  of  the  disease,  however,  is  probably  a  germ  and 
acts  by  day  as  well  as  by  night.  Still,  the  attacks  in 
the  day  are  not  only  less  frequent,  but  are  also  less 
violent. 

Whooping-cough  is  liable  to  last  a  number  of  months. 
During  the  attacks  the  child  coughs  violently,  the  face 
becomes  flushed  because  of  the  interruption  of  the  circu- 
lation, the  diaphragm  contracts  on  the  heart  and  lungs 
and  interferes  with  the  circulation ;  the  muscles  of  the 
neck  constrict  the  jugular  veins  and  the  blood  is  retained 
in  the  face  and  brain.  In  a  number  of  cases  the  restric- 
tion of  the  circulation  in  the  small  vessels  causes  haemor- 
rhages, especially  on  the  conjunctiva,  nose  and  lungs. 
Such  children  are  sometimes  seen  going  about  with  one 
or  both  eyes  bloodshot.  That  may  last  a  week  or  two 
weeks,  and  recurrence  take  place  repeatedly.  There  may 
be  haemorrhage  from  the  nose;  there  are  haemorrhages 
from  the  lungs.  Such  babies  vomit  a  good  deal,  bringing 
up  the  contents  both  of  the  stomach  and  of  the  bronchial 
tubes.  Now  and  then  they  have  haemorrhages  into  the 
meninges,  but  before  this  there  is  simple  hyperaemia.  The 
hyperaemia  or  congestion  may  lead  to  convulsion.  I  have 
seen  patients  that  would  have  a  convulsion  with  every 
attack  of  cough.  I  have  seen  as  many  as  twenty  or 
twenty-five  convulsions  in  a  day,  and  have  been  compelled 
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to  give  chloroform  as  soon  as  an  attack  would  begin  in 
order  to  prevent  a  convulsion.  The  haemorrhage  into  the 
brain  may  lead  not  only  to  convulsion,  but  also  to  paraly- 
sis, local  or  hemiplegic.  The  cases  of  local  paralysis  due 
to  whooping-cough  are  by  no  means  infrequent,  and  there- 
fore to  let  a  whooping-cough  alone  because  it  is  expected 
to  run  its  course  in  three  or  four  months,  more  or  less, 
is  a  great  mistake.  It  is  not  a  question  whether  it  is 
n^essary  to  treat  such  cases;  it  is  rather  a  question 
whether  it  should  not  be  regarded  as  criminal  not  to 
treat  them.  It  is  not  a  question  whether  you  shall  give 
a  placebo;  you  must   give  an  active  medicine. 

Still,  the  treatment  in  most  instances  is  very  unsatis- 
factory; the  best  proof  of  the  difficulty  of  controlling  a 
whooping-cough  is  seen  in  the  hundreds  of  quack  and 
regular  medicines  recommended  for  it.  The  whole  phar- 
macopoeia has  been  pilfered  for  the  purpose.  A  large 
number  of  remedies  have  been  tried  and  given  up.  There 
are  very  few  that  stand  the  test  of  time  and  experience. 
For  many  years  I  have,  after  trying  for  a  time  some 
new  remedy  that  might  arise,  always  returned  to  my  old 
love,  which  is  belladonna.  Belladonna  is,  in  my  opinion, 
still  the  best  thing  which  we  can  give  in  the  treatment  of 
whooping-cough.  I  give  it  in  three  daily  doses,  one  in 
the  morning,  one  at  noon,  one  at  night.  Every  dose  must 
show  an  effect.  The  first  sign  of  an  incipient  overdose  in 
the  adult  is  dilatation  of  the  pupil.  In  a  child  it  is  a 
peculiar  erythematous  flush  of  the  cheeks.  A  blush  makes 
its  appearance,  say,  fifteen  or  thirty  minutes  after  the 
dose  has  been  given.  This  effect  should  be  visible  at 
every  dose,  otherwise  the  belladonna  will  have  no  effect 
on  the  whooping-cough.  This  child  might  receive  ten 
drops  of  the  tincture  three  times  a  day,  and  if  there  be 
not  the  effect  just  mentioned,  the  dose  may  be  increased 
a  drop  until  the  effect  is  observable.  Anyway,  after  a  few 
days  it  will  fail  to  produce  the  flush,  and  I  find  that,  as 
a  rule,  the  dose  has  gradually  to  be  increased  until  about 
in  a  fortnight  it  has  been  doubled.  I  again  repeat  that 
unless  you  obtain  the  flushing  of  the  cheek  the  bella- 
donna  will    have   no   efl="ect   on   the   whooping-cough,   and 
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you  might  just  as  well  have  not  given  any  treatment 
at   all. 

Sometimes  the  attacks  of  coughing  are  very  severe  and 
may  lead  to  convulsions,  so  that  you  are  compelled  to  do 
something  else,  give  some  immediate  relief.  This  is  par- 
ticularly true  at  night.  Opium  or  chloral  might  be  given. 
This  child,  which  is  six  years  of  age,  might  receive  six 
or  eight  grains  of  chloral  hydrate  at  one  dose.  If  the 
effect  should  wear  off,  another  dose  might  be  given  in 
from  three  to  six  hours.  Sometimes  it  is  necessary  to 
give  a  good  dose  of  chloral  at  bedtime  every  night  in 
order  to  secure  sound  sleep. 

A  number  of  medicines  have  been  recommended  in 
whooping-cough,  as  already  stated.  Bromides  have  been 
recommended,  and  of  late  bromoform  in  three-  or  six-drop 
doses  two  to  four  times  a  day.  I  cannot  say  that  my 
experience  with  it  has  been  sufficient  to  confirm  the  urgent 
recommendations  made  in  its  favor. 

PURPURA 

Do  you  see  anything  abnormal .  about  that  nose  ?  Girl 
of  about  ten  years.  Student :  "  It  is  hyperaemic — shows 
some  red  spots."  Is  it  a  hyperaemic  redness  ?  "  Only 
the  lower  part  of  it."  Do  you  see  anything  on  the  fore- 
head or  cheek?  "  There  are  some  remains  of  such  spots 
on  the  cheeks."  Yes,  and  there  are  some  similar  red 
spots  on  the  hands,  arms  and  forearms,  on  the  legs  and 
all  over — isolated  red  spots.  Do  you  still  think  it  is 
hyperaemia?  "  No,  it  is  purpura."  You  answer  the  ques- 
tion by  making  a  diagnosis.  What  is  the  difference  be- 
tween hyperaemia  and  haemorrhage?  "  The  hyperaemia  is 
more  uniform,  and  would  not  be  present  all  over  the 
body."  The  latter  is  not  likely,  but  still  it  is  possible. 
And  you  would  draw  the  finger  over  the  skin ;  if  it  were 
hyperaemia  the  pressure  would  cause  it  to  disappear,  which 
it  would  not  do  if  it  were  haemorrhage.  Here  pressure 
has  very  little  effect,  if  any,  which  would  point  to  a  real 
haemorrhage.  What  very  probably  is  the  history  of  such 
a  spot  as  this?  "  It  comes  out,  lasts  a  few  days  or  a 
few   hours,    and    disappears.      It   disappears    gradually,    I 
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think."  Does  it  change  its  color?  Have  you  ever  seen 
the  results  of  a  street  fight?  "Yes,  it  does  change  its 
color."  You  see  the  spots,  then,  in  different  stages  of 
development.  In  a  street  fight  you  see  immediately  after 
a  blow  haemorrhage  under  the  skin  which  is  red;  now 
and  then  if  it  is  in  deeper  tissue,  or  venous  blood  only  has 
been  extravasated,  it  is  bluish.  But  usually  it  is  red,  and 
it  will  remain  red  for  some  time;  a  change  will  soon 
take  place,  the  serum  will  be  absorbed  while  the  solid 
pSrts  of  the  extravasated  blood  will  remain,  the  haematin 
will  change  to  bluish  or  purple,  green,  yellow,  and  then 
disappear.  Thus  you  can  say  in  this  and  other  cases 
which  of  the  haemorrhagic  spots  is  the  older  and  which 
the  newer.  When  the  spots  first  come  they  are  more  or 
less  red.  According  to  the  patient's  statement  it  has  been 
so  in  this  case,  for  the  redder  spots  have  come  very  re- 
cently, while  the  darker,  yellowish  or  greenish  ones  are 
older.  According  to  the  history  the  child  has  had  several 
of  these  attacks,  the  first  one  occurring  in  July  last. 
About  three  weeks  ago  toward  evening  a  fresh  crop  of 
petechiae  was  noticed,  preceded  by  a  slight  chill,  then  by 
moderate  febrile  movement,  after  which  the  eruption 
showed  itself.  She  also  had  pains  in  the  various  joints. 
The  child  says  the  spots  first  appeared  principally  over 
the  forearms,  not  so  much  over  the  joints.  Closer  in- 
quiry elicits  the  fact  that  she  first  noticed  petechial  spots 
about  two  years  and  a  half  ago,  in  the  winter,  and  they 
have  appeared  off  and  on  each  winter  since,  and  again 
last  July,  when  successive  crops  came  out  for  a  period  of 
about  six  weeks,  then  there  was  none  until  three  weeks 
ago.  The  present  attack  is  the  only  one,  it  seems,  which 
was  accompanied  by  fever,  but  in  all  there  has  been  more 
or  less  pain  in  the  joints.  The  spots  are  mostly  at  a  dis- 
tance from  the  heart  over  the  hands,  arms,  and  lower 
extremities,  but  few  over  the  shoulders  and  face.  That 
would  seem  to  show  that  they  are  connected  either  with 
insufficient  heart  power  or  a  peculiar  condition  of  the 
peripheral  blood  vessels,  or  want  of  innervation  of  the 
outlying  provinces.  That  is  at  least  a  justifiable  suppo- 
sition.    Although  the  heart  may  be  at  fault  in  some  way. 
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yet  the  haemorrhages  could  not  take  place  unless  the  blood 
vessels  were  modified  either  in  structure  or  innervation. 
Haemorrhage  may  take  place  from  fright  or  very  severe 
emotion,  but  as  a  rule  when  there  are  repeated  haemor- 
rhages which  come  in  just  the  same  way  you  must  con- 
clude that  the  blood  vessels  through  which  it  takes  place, 
it  being  always  in  the  same  localities,  must  be  changed. 
I  believe  I  have  already  spoken  of  the  facility  with  which 
haemorrhage  takes  place  in  the  newborn  and  in  small 
infants.  There  also  it  is  the  result  of  the  blood  vessels 
being  insufficient  in  structure.  At  the  time  the  baby  is 
born  the  tissues  are  still  in  a  peculiarly  soft,  fragile, 
embryonal  state,  and  the  blood  vessels  are  very  liable  to 
rupture.  We  must  assume  that  when  haemorrhages  take 
place  so  frequently  it  must  be  the  fault  of  the  blood 
vessels  themselves.  We  can  imagine  that  they  were  not 
well  formed  in  the  beginning;  that,  for  instance,  the 
elastic  layer  was  not  well  developed.  In  many  cases,  for 
instance,  we  can  prove  that  an  aneurism  will  take  place 
in  just  such  a  part  of  a  larger  or  smaller  artery  as  has 
been  congenitally  deprived  of  a  good  deal  of  elastic 
tissue.  Such  an  aneurism  will  frequently  be  found  just 
where  a  smaller  branch  leaves  off,  and  it  is  in  just  such 
places  where  the  elastic  tissue  has  been  found  wanting. 
That  might  also  explain  why  haemorrhages  sometimes  take 
place  in  a  certain  part  of  the  body.  At  the  same  time 
that  there  may  be  incompetent  structure  there  may  also 
be  insufficient  innervation,  or  there  may  be  insufficient 
heart  power  which  allows  venous  stagnation.  There  may 
also  be  at  the  same  time  some  foreign  invasion.  That 
leads  me  to  what  has  been  said  of  late  years  of  the  recur- 
rence of  such  haemorrhages.  Purpura,  it  has  been  claimed 
by  some,  particularly  Babes,  of  Bucharest,  to  be  the  re- 
sult of  bacteric  invasion.  He  claims  to  have  found  one 
and  the  same  bacillus  in  every  case  of  acute  purpura. 
Now,  it  is  possible  there  is  such  a  thing  here,  but  it  may 
strike  you  as  difficult  to  suppose  the  invasion  by  one  and 
the  same  bacillus  in  a  case  like  this  where  the  attacks 
have  extended  over  years.  It  is  very  much  more  probable 
in  my  mind  that  in  such  a  case  we  have  not  to  deal  with 
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an  acute  bacteric  condition,  but  rather  an  original  weak- 
ness of  cardiac  function  and  very  probably  an  insufficient 
development  of  the  blood-vessel  walls.  At  the  same  time 
the  patient  has  told  us  that  she  has  rheumatic  pains  in 
most  cases  when  she  has  had  these  attacks.  So-called 
rheumatic  pains  may  be  acute  articular  rheumatism,  yet  it 
may  be  the  result  of  nothing  else  than  such  haemorrhages 
taking  place  into  the  joints  or  the  articular  ligaments. 
One  form  of  purpura  has  been  called  peliosis  rheumatica. 
It  is  accompanied  with  rheumatic  fever  and  a  good  deal 
of  pain  about  the  joints  and  the  purpura  is  present 
through  the  joint  and  about  the  joints.  Now,  is  it  fair 
to  assume,  particularly  as  such  cases  are  not  transformed 
into  a  real  attack  of  acute  articular  rheumatism,  that  the 
synovial  membranes  are  involved  in  the  haemorrhages  as 
well  as  the  surfaces?  Besides  the  two  forms  mentioned, 
purpura  and  peliosis  rheumatica,  there  is  a  third  one  of 
similar  appearance,  acute  purpura,  or  morbus  maculosus 
Werlhof.  What  is  the  difference  between  morbus  macu- 
losus and  purpura?  The  former  is  said  to  be  an  acute 
disease  attended  with  a  great  deal  of  fever.  There  is 
frequently  haemorrhage  from  the  mucous  membrane  of  the 
nose,  from  the  intestinal  canal,  sometimes  from  the  kid- 
neys (bloody  urine),  into  the  brain,  and  so  on.  Though 
it  be  called  a  disease  sui  generis,  the  anatomical  condi- 
tions are  probably  the  same  as  in  the  others  just  men- 
tioned. Another  form  of  the  same  affection  is  so-called 
scurvy.  Here  you  have  small  and  large  haemorrhages 
under  the  skin,  haemorrhages  from  the  nose,  from  the  in- 
testine, into  the  brain,  with  all  the  results  of  cerebral 
hsemorrhage;  convulsions,  and  so  on.  That  means  a  repe- 
tition of  all  the  previously  enumerated  symptoms.  In 
"  scurvy,"  bleeding  from  the  gums  also  takes  place.  But 
in  all  there  is  "  purpura."  When  the  bleeding  has  been 
from  the  gums  it  has  been  called  scurvy;  when  there  have 
been  rheumatic  pains  it  has  been  called  rheumatic  pur- 
pura, etc.  I  think  it  safe  to  say  that  all  these  different 
forms  belong  to  one  and  the  same  class  of  phenomena, 
relating  in  part  to  the  condition  of  the  blood  vessels,  in 
part  to  innervation,  and  perhaps  in  part  or  now  and  then 
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to  bacteric  invasion.  The  identity  of  these  forms  be- 
comes clearer  when  they  are  compared  with  what  is  known 
of  scurvy  in  the  infant. 

Scurvy  in  the  infant  need  not  exhibit  any  bleeding 
from  the  gums  at  all.  Haemorrhages  usually  take  place  in 
the  lower  extremities,  under  the  periosteum,  etc.,  to  such 
an  extent  as  to  cause  the  limb  to  swell  to  twice  or  three 
times  its  normal  size.  Babies  that  have  no  teeth  seldom 
bleed  from  the  gums,  even  some  in  whom  teeth  have 
formed  do  not  bleed  at  the  gums.  So  that  scurvy  in 
infants  in  one  sense  is  quite  different  from  that  in  adults, 
which  was  seen  particularly  in  former  times  when  voy- 
ages at  sea  were  long  and  the  diet  mainly  salt  food.  But 
what  I  wish  to  impress  upon  your  mind  is  that  scurvy, 
purpura  haemorrhagica,  or  morbus  maculosus,  and  rheu- 
matic purpura  are  one  and  the  same  thing,  a  fact  of  great 
importance  in  diagnosis  and  treatment.  The  names,  how- 
ever, are  useful  in  description,  although  describing  condi- 
tions which  depend  upon  the  same  causes. 

What  can  we  do  in  a  case  of  this  kind?  The  fever 
has  certainly  gone  down  by  this  time.  We  ought  to  ex- 
amine the  heart.  There  is  no  murmur  in  this  case.  If 
we  should  find  incompetency  of  the  mitral  valve  we  should 
conclude  there  was  a  good  deal  of  stagnation  in  the  out- 
lying provinces.  And  that  explains  in  part  perhaps  the 
facility  with  which  haemorrhages  often  take  place.  But 
there  is  no  evidence  of  it  here;  there  is  no  murmur,  there 
is  but  little  enlargement.  But  it  seems  the  heart  impulse 
is  rather  strong  compared  with  the  very  feeble  pulse.  Here 
I  may  remark  that  you  should  examine  as  many  normal 
people  as  you  can,  for  one  cannot  judge  of  an  abnormal 
condition  unless  he  knows  the  normal. 

I  have  yet  to  say  something  about  the  probable  condi- 
tion of  the  blood  vessels  in  this  case,  and  it  is  one  of 
the  most  interesting  subjects  in  pathology.  It  strikes  me 
that  her  heart  is  fairly  normal  in  size  and  that  its  im- 
pulse, although  she  looks  weak,  is  rather  strong.  It 
strikes  me  that  the  radial  artery  is  small,  and  even  the 
carotid  is  unusually  small.  If  the  carotid  and  radial  are 
small,    it   is   fair   to   assume   that   all   the   arteries   in   her 
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body  are  small.  Now,  what  would  be  the  immediate  re- 
sult of  the  heart  being  of  normal  size  while  the  arteries 
are  small?  The  heart  is  contracting  and  there  is  not 
sufficient  lumen  in  the  arteries  to  allow  the  blood  to  pass 
along.  Therefore,  the  heart  exerts  a  greater  impulse  upon 
the  arteries  than  is  usual.  It  may  also  have  struck  you, 
as  it  did  me  on  listening  to  her  heart,  that  its  sound  was 
muffled  and  not  as  clear  as  normal.  That  muffled  sound 
isyjieard  when  the  muscular  tissue  of  the  heart  is  changed, 
as  when  there  is  a  slight  degree  of  fatty  degeneration, 
or  some  chronic  myocarditis.  It  is  not  the  soimd  pro- 
duced by  endocarditis  or  the  murmur  of  mitral  insuffi- 
ciency or  stenosis  of  the  ostium,  for  there  you  have  to 
deal  with   a  distinct  murmur. 

It  is  probable  that  she  is  given  to  attacks  of  weak- 
ness, if  not  to  fainting  spells,  because  the  brain  is  insuffi- 
ciently supplied  with  blood;  that  she  passes  a  smaller 
quantity  of  urine  than  the  normal  because  the  renal  ar- 
teries do  not  carry  sufficient  blood,  and  so  on. 

In  such  a  case  there  probably  would  be  venous  stagna- 
tion, although  there  is  no  valvular  incompetency,  but  sim- 
ply because  the  arteries  are  so  small.  That  would  be  an 
additional  reason  why  in  her  case  there  should  be  purpura 
month  after  month  for  two  or  three  years.  We  know 
not  only  clinically  but  also  from  autopsies  that  in  many 
of  these  cases  there  is  smallness  of  the  arteries.  And 
if  the  case  has  lasted  for  some  time  the  heart  is  apt  to  be 
found  in  a  state  of  fatty  change,  although  it  may  not  be 
much  enlarged.  The  same  anatomical  conditions  have 
been  found  in  some  cases  of  puerperal  endocarditis  and 
in  chlorosis.  The  incurable  forms  of  chlorosis  in  the  fe- 
male, and  also  in  the  male,  are  those  that  depend  on 
insufficient  size  of  the  arteries,  the  heart  being  either  also 
small  or  in  some  abnormal  condition.  This  condition  of 
things  was  studied  bv  Virchow  thirty  years  ago.  See,  of 
Paris,  has  followed  him,  and  a  number  of  observations 
have  been  made  in  which  chlorosis,  pernicious  anaemia,  es- 
sential anaemia,  have  been  found  to  depend  on  absolutely 
nothing  but  insufficient  size  of  the  arteries  with  fair  or 
insufficient    development   of   the   heart.      At   any   rate,   all 


DR.    JACOBI'S    WORKS 

these  conditions  would  seem  to  have  to  do  with  this  girl's 
purpura. 

Question — what  to  do  with  such  a  heart  and  such  ar- 
teries ?  She  wants,  first,  absolutely  good  nourishment.  She 
must  have  some  exercise,  but  not  to  fatigue.  She  must 
have  some  heart  stimulant  to  enable  the  heart  to  get  a 
little  more  blood  into  the  arteries  and  make  the  insuf- 
ficient arteries  do  their  duty.  What  heart  stimulant?  Is 
it  digitalis.''  It  does  not  strike  me  that  digitalis  is  the 
proper  thing,  for  it  is  known  to  exert  a  stimulating  effect 
on  the  heart  and  arteries  at  the  same  time.  While  thus 
stimulating,  some  spasm  might  be  excited  in  tlie  smaller 
arteries  so  that  the  circulation  would  be  made  worse  than 
it  was  before.  That  is  the  reason  why  digitalis  is  so 
dangerous  in  atheromatous  degeneration  of  the  arteries. 
You  never  know  when  you  are  safe  in  giving  digitalis. 
Some  will  tolerate  it,  but  the  large  majority  will  not,  be- 
cause it  stimulates  not  only  the  heart  to  contraction,  but 
also  the  inelastic  hardened  arteries  when  these  are  athero- 
matous, so  that  not  infrequently  you  will  find  your  case 
getting  worse  instead  of  better.  In  that  event  you  will 
have  to  select  something  which  will  act  on  the  heart  more 
than  on  the  arteries.  Strophanthus  is  one,  spartein  an- 
other, and  nitroglycerin  will  do. 

If  she  take  a  heart  stimulant  I  would  advise  strophan- 
thus at  first.  She  might  take  five  or  six  drops  of  the 
tincture  three  times  a  day,  and  if  it  were  found  that  the 
pulse  got  a  little  stronger  and  she,  however,  needed  more, 
she  might  take  four  or  five  doses.  Do  not  forget  it  is 
not  the  blood  that  gives  rise  to  haemorrhage:  it  is  the 
condition  of  the  blood  vessels.  Yet  the  condition  of  the 
vessels  depends  upon  the  nutrition  furnished  by  the  state 
of  the  blood,  and  thus  a  person  may  be  more  apt  to  bleed 
who  has  less  or  insufficient  blood.  A  person  with  anaemia 
or  hyperaemia  is  more  apt  to  bleed  than  one  in  health. 
Not  because  the  blood  escapes  more  easily,  but  because 
the  blood-vessel  walls  have  become  incompetent  to  hold  it. 

Iron  is  likely  to  do  her  good,  but  phosphorus  and  ar- 
senic would  probably  do  better.  She  might  take  the  one 
seventy-fifth  of  a  grain  of  arsenious  acid  after  meals  and 
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four  doses  a  day  of  one  minim  each  of  the  oil  of  phos- 
phorus of  the  Pharmacopoeia.  Instead  of  arsenious  acid 
one  might  give  her  two  or  three  drops  of  Fowler's  solu- 
tion after  meals,  largely  diluted,  and  instead  of  the  oleum 
phosphoratum  of  the  Pharmacopoeia,  the  elixir  of  phos- 
phorus of  the  National  Formula,  half  a  teaspoonful  three 
or  four  times  a  day. 

TUBERCULAR     PERITONITIS 

/-This  boy  is  three  years  and  a  half  old.  His  abdomen 
is  much  enlarged,  dating  back  six  months  to  an  attack 
of  measles  complicated  with  pneumonia.  There  is  no 
history  of  alcoholic  excess,  but  there  is  of  excessive  coffee 
drinking.  He  has  had  a  moderate  temperature  for  several 
weeks  past. 

Physical  examination  of  the  thorax  shows  dulness  over 
right  side  anteriorly  above  the  liver.  As  there  is  ascites 
it  probably  has  pushed  the  liver  up,  which  crowds  upon 
the  lung,  compresses  it,  thus  perhaps  causing  the  dulness. 
There  is  ascites,  without  dropsy  of  the  lower  extremities, 
of  the  face,  or  upper  extremities.  What  should  we  con- 
clude from  that  fact  is  the  cause  of  the  ascites?  An  as- 
cites may  be  due  to  a  process  in  the  liver,  to  a  tubercular, 
carcinomatous,  or  other  form  of  peritonitis,  to  heart  dis- 
ease, to  kidney  disease,  and  so  on.  It  cannot  be  due  here 
to  heart  disease,  for  that  would  cause  dropsy  of  the  whole 
body,  as  of  the  face  and  lower  extremities.  Nor  is  a  local 
dropsy  due  to  kidney  disease.  A  local  dropsy  must  have 
a  local  cause,  and  it  being  here  an  ascites,  the  cause  must 
be  below  the  diaphragm.  It  is  either  in  the  liver  or  in 
the  peritonaeum.  It  has  been  suggested  by  the  gentle- 
man who  sent  the  case  for  our  investigation,  that  it  may 
be  cirrhosis,  and  I  may  state  here  that  cirrhosis  of  the 
liver  is  not  so  infrequent  in  little  children  as  you  may 
suppose.  We  generally  find  cirrhosis  due  to  alcohol. 
Cirrhosis  of  the  liver  or  interstitial  hepatitis,  is  commonly 
spoken  of  as  gin  drinker's  liver.  And  it  has  been  estab- 
lished that  a  number  of  cases  even  in  children  were  really 
due  to  alcoholism.  Some  boys  will  drink,  and  babies 
have  sometimes   had  cirrhosis   because   of  the  painstaking 
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care  of  the  medical  practitioner  who  supplied  them  with 
sufficient  stimulants  during  a  protracted  illness.  It  is 
well  to  bear  such  facts  in  mind.  But  there  are  other 
cases  in  which  ascites  has  been  due  to  liver  disease^  exclu- 
sively and  of  a  diflperent  nature.  For  instance,  syphilo- 
mata  and  atrophy  of  the  liver  in  consequence  of  heredi- 
tary or  acquired  syphilis  will  lead  to  ascites.  That  is,  it 
will  obstruct  the  hepatic  circulation,  cause  blocking  up  in 
the  portal  vein,  splenic  swelling  and  peritonaeal  effusion. 
The  cause  may  be,  and  is  in  some  instances,  cirrhosis,  but 
in  many  where  that  diagnosis  has  been  made  the  autopsy 
has  shown  a  different  state.  In  rare  instances  it  has  been 
carcinoma  of  the  liver,  but  more  frequently  it  has  been 
tuberculosis.  Tuberculosis  will  frequently  affect  a  single 
locality  and  remain  there  for  years.  For  instance,  tuber- 
culosis of  bone  is  very  frequent  in  children,  and  it  may 
stay  in  one  joint  or  bone  for  months,  and  even  for  years, 
before  it  spreads.  So  it  may  take  place  in  the  peritonaeum 
and  remain  there  without  affecting  neighboring  organs 
at  all,  particularly  without  affecting  the  lungs.  A  num- 
ber of  such  cases  as  the  present  one  heal,  no  matter  what 
you  do  if  only  you  give  the  patients  rest  in  bed  and  feed 
them  well. 

Some  bear  iodide  of  potassium  or  iron  very  well.  This 
patient  should  have  some  arsenic,  cod  liver  oil,  plenty  of 
beef  and  other  suitable  food,  abundance  of  fresh  air. 

A  number  of  these  local  cases  of  tubercular  peritonitis 
have  got  well  of  late  years  by  simply  having  the  abdomen 
opened,  the  ascitic  fluid  discharged,  and  the  abdomen 
closed  again.  That  can  be  done  whenever  no  evidence 
of  the  disease  elsewhere  can  be  discovered  and  other 
treatment  has  failed.  But  the  unfortunate  part  is  that 
tubercular  peritonitis  need  not  remain  local  long;  other 
parts  will  become  affected,  and  in  the  case  presented  to 
you  the  child  had  measles  six  months  ago,  pneumonia  on 
that,  and  coughed  for  some  time  afterward.  That  history 
makes  me  very  suspicious  of  the  slight  dulness  which  now 
exists  over  the  right  lung.  The  child  is  very  pale,  too, 
so  that  it  is  not  unlikely  it  has  tubercular  peritonitis,  pul- 
monary  and  glandular  tuberculosis.     It  is  possible  that  a 
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part  of  the  dulness  over  the  lung  is  due  to  swelling  of  the 
mediastinal  lymph  bodies. 

To  repeat  the  treatment  briefly,  it  would  be  for  this 
baby  rest  in  bed,  fresh  air,  good  food,  watching  the  tem- 
perature, not  allowing  it  to  go  up  too  high;  a  little  digi- 
talis to  keep  the  heart  in  good  working  order,  a  little 
arsenic  as  a  tissue  builder,  guaiacol  rather  than  creosote, 
say  one  drop  three  times  a  day  and  later  four,  five,  or 
even  six  times  a  day  in  water  or  milk.  If  the  ascites  in- 
cr^se,  paracentesis  must  be  practiced,  but  if  the  lungs 
should  be  found  in  healthy  condition  laparotomy  should 
take  the  place  of  paracentesis.  Unless  the  child  improve 
some  operation  should  he  done  to  let  the  fluid  out  of  the 
abdomen  soon.  It  is  very  probable  the  circulation  is  much 
interfered  with  now,  as  is  the  action  of  the  lungs  and 
heart  from  pressure  on  the  diaphragm. 

ANGIOMA    OF    THE     FACE 

This  little  girl  is  presented  again  to  show  the  results 
of  the  treatment  of  an  angioma  of  the  face  by  the  actual 
cautery.  You  will  remember  the  statement  that  she  had 
been  thus  treated  a  large  number  of  times  in  England, 
and  seven  or  more  times  here.  Since  the  last  time  you 
saw  her  and  several  weeks  since  we  last  used  the  cautery, 
the  tumor  has  continued  to  contract,  to  diminish  in  size, 
and  we  will  postpone  further  treatment  for  a  time  yet. 
You  observe  that  there  is  great  joy  exhibited  by  this 
little  one  as  she  is  told  she  can  go;  you  will  find  on 
going  out  into  practice  that  the  little  show  great  joy  when 
the  doctor  leaves  the  house.  Therefore  do  not  make  long 
calls  if  you  can  help  it. 

CARDIAC  DISEASE 

If  you  wish  to  learn  all  that  you  ought  about  clinical 
medicine  you  must  see  your  cases  more  than  once.  This 
little  girl,  ten  years  of  age,  was  presented  here  five 
weeks  ago  for  excessive  ascites  and  a  moderate  degree 
of  oedema  of  the  lower  extremities.  At  that  time  cardiac 
disease  was  discovered.  There  was  a  mitral  regurgitant 
murmur;    that    meant    insufficiency    of    the    mitral   valve. 
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You  have  answered  correctly  that  the  natural  result  of 
mitral  insufficiency  joined  to  a  high  degree  of  hydraemia 
would  be  a  weak  pulse,  may  be  a  thready  and  irregular 
one,  that  the  venous  circulation  would  be  slow,  the  veins 
entering  the  heart  would  become  dilated,  and  in  bad  cases 
the  veins  all  over  the  body  would  be  dilated;  that  the  or- 
gans to  be  first  affected  would  be  the  lungs.  There  we 
would  first  have  hyperaemia  and  a  pulmonary  or  bronchial 
catarrh.  The  occurrence  of  bronchitis  or  pneumonia  in 
mitral  disease  is  very  bad  because  of  the  degree  of  venous 
obstruction  present  even  without  and  before  this  occurrence. 
Again  you  have  answered  correctly  in  saying  that  beyond 
the  lungs  the  first  effect  would  be  upon  the  vena  cava  in- 
ferior; this  would  obstruct  the  return  flow  from  the  liver, 
produce  enlargement  of  that  organ  and  dilatation  of  its 
vessels.  The  parenchyma  of  the  liver  and  the  structure 
of  its  peritonaeal  covering  is  very  expansive;  the  liver 
will  swell  like  a  sponge,  if  not,  then  the  tension  will  be 
so  great  that  there  will  be  pain  and  also  a  certain  degree 
of  perihepatitis.  Thus  it  is  that  in  a  number  of  cases  in 
which  the  liver  swells  considerably  there  is  no  pain  what- 
ever, whereas  in  some  cases  in  which  the  swelling  is  small 
in  proportion  to  the  disturbance,  there  is  considerable  pain 
because  of  want  of  expansibility  of  the  parenchyma.  In 
this  patient's  case  there  has  not  been  much  pain.  The 
circulation  of  the  liver  being  interfered  with,  the  blood 
backs  up  in  the  portal  vein,  and  this  causes  congestion  of 
the  organs  from  which  it  collects  the  venous  blood. 

In  the  stomach  there  will  be  produced  different  forms 
of  gastritis  and  indigestion.  This  accounts  for  the  fact 
that  very  frequently  gastritis  is  benefited,  though  not 
cured,  by  cardiac  stimulants.  Instead  of  giving  only  bi- 
carbonate of  sodium  or  other  remedies  intended  to  act 
upon  the  stomach  directly,  you  would  also  give  digitalis, 
strophanthus  or  others.  The  same  would  be  true  of  the 
pulmonary  symptoms ;  instead  of  giving  remedies  intended 
to  influence  the  respiratory  organs  alone,  you  would  give 
a  heart  stimulant.  In  a  large  number  of  cases  there  is 
not  only  gastric  catarrh,  but  also  intestinal  catarrh.  In 
some  cases  there  is  constipation,  but  more   frequently  the 
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intestinal  catarrh  leads  to  diarrhoea.  Diarrhoea  following 
and  depending  upon  disease  of  the  lungs  or  heart  is  a  very 
ominous  symptom.  Going  a  step  further,  we  may  see  the 
hemorrhoidal  veins  affected,  and  in  adults  especially  we 
often  find  local  treatment  ineffectual,  whereas  by  empty- 
ing the  bowel  and  then  relieving  the  venous  obstruction 
by  treatment  directed  to  the  heart  the  so-called  hemor- 
rhoids, as  long  as  they  are  merely  varicose  dilatations  of 
the  veins,  are  caused  to  disappear  more  or  less  com- 
j5Ietely. 

In  the  case  of  the  patient  before  us,  treatment  has  been 
directed  to  the  heart  and  she  has  been  given  rest  in  bed, 
with  the  result  that  the  oedema  of  the  lower  extremities 
has  disappeared,  her  ascites  is  much  less,  and  the  liver 
not  so  large.  Normally  in  the  foetus  the  liver  can  be  felt 
down  about  on  a  line  with  the  umbilicus,  while  in  the  new- 
born it  can  easily  be  felt  below  the  ribs,  and  in  an  in- 
fant of  a  year,  though  the  organ  be  considerably  reduced 
in  relative  size,  it  can  only  yet  easily  be  felt  by  pressing 
the  fingers  beneath  the  ribs.  In  the  present  case  there  is 
sufficient  enlargement  to  enable  us  to  map  out  the  liver 
easily  an  inch  below  the  level  of  the  ribs.  In  a  liver  which 
is  the  seat  of  amyloid  degeneration  or  the  infiltrated  form 
of  cancerous  disease  you  can  hardly  ever  run  the  finger 
underneath  its  edge  as  you  can  do  here. 

As  to  treatment,  aside  from  rest  and  food,  it  will  have 
to  be  directed  chiefly  to  the  heart.  The  infusion  of  digi- 
talis might  be  given,  and  replaced  after  a  time  by  stro- 
phanthus,  or  spartein,  or  convallaria,  permanently  or  un- 
til any  gastric  symptoms  arising  from  digitalis  had  sub- 
sided. But  the  principal  remedy  in  her  case  must  be 
absolute  rest.  You  ought  never  to  treat  an  acute  or  sub- 
acute heart  disease  without  enjoining  absolute  rest.  The 
patient  ought  not  to  be  allowed  to  leave  the  bed  a  single 
instant.  The  most  dangerous  cases  are  those  in  which 
the  muscle  of  the  heart  rather  than  the  endocardium  is 
affected,  and  the  greatest  pains  must  be  taken  to  prevent 
unnecessary  exercise.  Such  a  patient  as  this  one  ought 
not  to  be  allowed  to  leave  the  bed  even  during  defecation 
and   micturition.     A  number  of  cases  that  have  died  sud- 
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denly  from  heart  disease  might  have  been  saved  had  they 
not  been  allowed  for  several  weeks  to  leave  the  bed. 

This  girl,  then,  ought  to  be  kept  in  bed  for  some  time; 
her  bowels  should  be  moved  by  a  daily  enema.  She 
should  have  digitalis.  In  the  short  time  during  which 
this  treatment  has  been  applied  her  ascites  has  become 
much  reduced  and  she  has  improved  in  every  way. 

In  such  cases  you  will  always  be  asked  about  the  prog- 
nosis. Of  course,  the  heart  lesion  is  incurable,  but  the 
symptoms  may  decidedly  improve  or  entirely  disappear 
until  further  provocation.  In  the  case  of  this  patient  the 
heart  is  not  markedly  enlarged,  and  what  enlargement 
there  is  is  due  to  hypertrophy.  It  is  possible,  therefore, 
that  the  compensatory  increase  in  the  heart  muscle  will 
facilitate  the  circulation  in  the  future  so  that  the  liver  will 
become  still  more  diminished  in  size.  I  think  that  the 
very  fact  that  her  liver  tissue  is  expansible,  that  the  peri- 
tonaeum has  given  way  over  the  swelled  organ,  has  pre- 
vented her  condition  from  becoming  worse.  You  can 
imagine  that  if  there  had  been  more  resistance  in  the  liver 
the  heart  would  have  been  exerted  more  than  it  has  been 
in  trying  to  overcome  the  obstruction,  so  that  the  spongy 
condition  of  the  liver  was  really  the  safeguard  of  the  heart. 
Insufficiency  of  the  mitral  valve  and  the  moderate  hyper- 
trophy of  the  left  ventricle  is  not  so  dangerous  after  all, 
particularly  when  it  takes  place  about  this  time  of  life. 
About  puberty,  when  the  heart  grows  fast,  and  the  ar- 
teries grow  even  faster  than  the  heart  itself,  compensa- 
tion is  very  much  facilitated.  In  three  or  four  years  the 
arteries  in  her  case  will  become  much  larger  than  they 
are  now,  much  more  blood  will  be  stored  away  in  them 
relatively,  the  general  circulation  will  be  much  facilitated, 
and  the  heart  will  have  less  work  to  do.  I  know  now 
a  man  who  when  a  child  had  heart  lesions  with  symp- 
toms more  or  less  like  this  girl's,  but  who  is  still  living 
and  doing  an  active  business,  being  quite  well  although 
he  has  a  mitral  murmur.  So  in  this  case,  it  seems  to  me 
the  enlargement  of  the  liver  and  the  ascites  are  not  such 
bad  symptoms  as  under  other  circumstances  they  would  be. 
The  child  should  have  no  wine,  no  beer,  no  liquors  at  all, 
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and  no  tea  or  coffee,  no  cabbage  or  fresh  bread,  nothing 
that  will  fill  the  abdomen  or  cause  gaseous  distention  and 
interference  with  the  free  movements  of  the  diaphragm 
and  thereby  with  circulation.  Give  her  broiled  meat,  milk, 
oatmeal,  barley,  the  juice  of  orange,  some  stewed  fruit. 
Let  her  eat  and  drink  slowly.  Make  her  take  her  milk 
from   a   spoon. 

Case  III. — Here  is  another  case  of  heart  lesion.  The 
boy  is  ten  years  and  a  half  old.  He  gives  a  history  of 
h^ing  had  "growing  pains  "  occasionally  the  past  year. 
Eight  years  ago  he  had  scarlet  fever;  six  years  ago  mea- 
sles. During  the  past  eight  months  he  has  had  palpita- 
tions and  shortness  of  breath.     No  syncope. 

On  auscultating  the  heart  we  hear  a  double  murmur, 
one  presystolic,  the  other  systolic.  You  can  see  the  heart 
beat  against  the  chest  wall,  which  you  could  not  do  in  the 
other  case  because  of  a  thick  plaster  which  the  anxious 
parents  had  put  over  the  surface.  The  heart  in  this  boy 
is  enlarged,  though  not  extremely  so.  The  diastolic  and 
systolic  murmur  signifies  both  contraction  of  the  mitral 
orifice  and  insufficiency  of  the  mitral  valve.  The  inter- 
ference with  the  passage  of  the  blood  from  the  left  auricle 
through  the  stenosed  mitral  valve  would  cause  overwork 
and  hypertrophy,  finally,  of  the  right  ventricle. 

Looking  at  this  boy's  chest  it  is  observed  that  he  has 
somewhat  of  a  pigeon  breast;  the  ribs  are  pressed  in  more 
than  the  cartilages,  or,  rather,  the  cartilages  being  softer 
they  are  pushed  forward  and  the  sternum  is  lifted  out. 
The  sides,  too,  are  contracted,  and  the  whole  result  is 
that  the  chest  is  no  longer  elliptical,  but  has  become  tri- 
angular. After  a  while  the  cartilages  will  become  ossified 
in  this  position  and  the  peculiar  form  will  then  remain 
for  life.  The  grooving  noticed  above  the  diaphragm  is 
the  result  of  the  pulling  inward  by  that  muscle,  and  the 
atmospheric  pressure,  during  respiration  at  a  time  when  the 
rachitic  process  was  acute  and  the  bones  flexible.  Ihe 
heart  in  su  h  a  case  appears  to  be  larger  than  it  really 
is  because  the  chest  is  no  longer  elliptical  and  the  pulsa- 
tions come  more  forcibly  against  the  walls,  hxen  when 
the   heart   is   absolutely  normal  it  seems  to   be  larger   in 
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the  rachitic  chest  which  is  flattened  at  its  sides  than  it  is 
found  to  be  at  autopsy.  The  liver  in  this  boy's  case  is  felt 
lower  than  usual,  partly  because  it  is  somewhat  enlarged, 
and  partly  because  its  space  has  been  much  encroached 
upon  by  the  organs  above,  and  the  narrowed  lower  part 
of  the  chest. 

The  boy  has  had  scarlet  fever.  In  all  such  cases  the 
urine  ought  to  be  examined.  If  there  were  nephritis,  the 
cardiac  hypertrophy,  if  it  were  principally  of  the  left  ven- 
tricle, might  depend  upon  that  instead  of  upon  the  val- 
vular lesion.  When  the  kidneys  are  cirrhotic  or  in  a  state 
of  diffuse  chronic  inflammation  the  circulation  in  the  renal 
artery  is  so  much  interfered  with  that  the  work  of  the 
heart  pushing  the  blood  forward  is  so  increased  that  hy- 
pertrophy frequently  occurs.  It  has  been  said  by  a  few 
modern  authors  that  there  is  no  connection  between  dif- 
fuse nephritis  and  hypertrophy  of  the  heart.  I  refer  to 
this  assertion  simply  that  those  of  you  who  may  have 
stumbled  over  it  in  their  reading  may  know  that  I  am  not 
ignorant  of  the  fact.  But  that  assertion  is  no  proof  at  all 
and  does  not  do  away  with  the  fact  that  hypertrophy  of 
the  heart  and  chronic  diff'use  nephritis  frequently  go  to- 
gether and  depend  on  each  other.  It  is  especially  so  in 
childhood.  After  fifty  or  sixty  years  of  age  chronic 
"  Bright's  "  disease  depends  upon  quite  a  diff"erent  cause ; 
at  that  time  heart  disease  and  kidney  disease  both  depend 
mostly  upon  the  same  cause,  a  sclerotic  degeneration  of 
the  arteries. 

CEPHALO-HiEMATOMA 

This  baby  is  fourteen  months  old,  is  flabby,  has  a  large, 
square  head,  and  the  general  expression  of  rachitis  of 
which  we  have  seen  so  many  cases.  But  that  is  not  the 
condition  for  which  the  baby  has  been  brought  here.  It 
is  a  large  swelling,  feeling  like  bone  in  the  right  parietal 
region,  and  on  the  other  side  of  the  cranium  another 
tumor,  not  so  hard  to  the  feel,  and  several  smaller  ones. 
The  diagnosis  in  the  case  of  the  hard  one  is  easily  made. 
"  An  exostosis."  At  present  it  might  be  better  to  use  a 
more  general  term  and  say  it  consists  of  bone  or  osseous 
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tissue.  What  are  the  soft  ones  ?  "  Possibly  haematoma." 
"  A  serous  effusion."  "  Possibly  a  fatty  tumor."  "  Pos- 
sibly a  cold  abscess."  What  speaks  against  its  being  a 
cold  abscess  ?  "  It  is  painful."  What  speaks  against  its 
being  a  serous  effusion.?  "  It  is  circumscribed."  The  child 
had  a  fall  a  few  days  ago  and  these  soft  tumors  formed, 
which  no  doubt  are  haematoma,  and  this  tendency  to  the 
development  of  blood  tumors  on  slight  provocation  would 
point  to  haematoma  as  the  origin  of  the  bony  tumor  on 
the  right  side  of  the  head.  I  have  told  you  that  hemor- 
rhages in  the  newborn  and  in  the  young  child  are,  for 
a  physiological  reason,  quite  common.  The  blood-vessels 
are  but  poorly  developed;  they  burst  very  easily.  The 
younger  the  infant  the  more  nearly  do  its  tissues  ap- 
proach the  embryonal  state,  being  tender  and  easily  rup- 
tured. The  hemorrhages  take  place  easily  outside  of  the 
cranium  as  well  as  in  the  brain.  All  of  you  will  find 
not  infrequently  sanguineous  tumors  when  you  enter  upon 
practice,  either  consequent  upon  the  use  of  forceps  or 
occurring  without  artificial  delivery.  If,  during  your  dis- 
sections, you  look  for  the  indentation  on  the  baby's  skull, 
which  are  for  the  reception  of  the  blood-vessels,  you  will 
find  that  they  are  very  superficial,  and  you  can  easily 
imagine  that  the  pressure  of  the  forceps  or  of  the  bony 
canal  through  which  the  head  has  to  pass  might  cause 
hemorrhage.  You  may  notice  a  number  of  hemorrhages 
between  the  periosteum  and  bone  in  a  single  case.  They 
will  become  apparent  on  the  first  or  second  day,  will 
grow  three  to  five  days,  will  then  remain  stationary  a 
week  or  two,  then  usually  absorption  will  become  ap- 
parent. Usually  it  takes  a  sanguineous  tumor  of  moderate 
size  from  five  to  eight  weeks  or  more  to  entirely  dis- 
appear. At  first  there  is  absorption  of  the  serum,  then  of 
the  solid  contents  which  have  undergone  granular  degen- 
eration. But  while  absorption  is  going  on  something  else 
is   going  on,  too. 

Remember  that  the  hemorrhage  takes  place  between 
the  bone  and  periosteum,  and  when  the  periosteum  is 
lifted  from  the  bone,  periostitis  is  set  up  with  deposit  of 
new  bone.     Periostitis  is  not  even  necessary,  for  you  know 
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the  periosteum  is  saved  in  surgical  operations  for  the 
purpose  of  making  new  bone.  When  a  hemorrhage  raises 
the  periosteum,  new  bone  forms  over  the  entire  nude 
surface,  but  is  most  marked  at  the  edges.  In  the  present 
case,  although  the  hemorrhage  took  place  only  last  Sat- 
urday, the  newly  deposited  bone  has  already  formed  a 
sharp  edge  around  the  tumor.  When  the  hemorrhage  has 
been  copious  and  the  osseous  deposit  extends  throughout 
the  tumor,  some  months  may  expire  before  absorption 
takes  place.  Indeed  it  may  never  be  complete,  although 
as  a  rule  cephalo-haematoma  of  the  newborn  disappears 
within  a  few  months.  The  hard  tumor  in  this  case  which 
occurred  at  the  time  of  the  child's  birth  has  proven  an 
exception  to  that  rule.  The  fact  that  two  or  three  new 
ones  have  formed  recently  shows  a  peculiar  susceptibility 
upon  the  part  of  the  child,  and  it  is  not  unlikely  that  they 
will  in  turn  prove  more  persistent  than  usual,  but  it  is 
safer  to  let  the  case  alone,  for,  if  we  should  make  a  good 
deal  of  pressure  upon  the  tumors  or  apply  ointment  exten- 
sively, we  might  light  up  a  new  hemorrhage  inflammation 
and  cause  suppuration  or  further  bony  deposit.  If  you 
would  use  the  needle  now  you  would  find  some  liquid 
blood,  in  a  week  or  two  the  serum  would  have  disappeared. 
The  treatment,  then,  of  cephalo-haematomata,  no  mat- 
ter whether  they  appear  immediately  after  birth,  or  later, 
from  some  traumatic  cause,  is  to  let  them  alone.  Their 
tendency  is  to  get  well.  Now,  this  is  a  rachitic  baby, 
and  if  you  would  do  anything  it  would  be  in  the  line  of 
general  anti-rachitic  treatment. 
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A    CONTRIBUTION    TO    INFANTILE    PATHOLOGY 

In  the  children's  department  of  the  German  Dispensary 
the  following  number  of  patients  affected  with  diphtheria, 
and  kindred  diseases,  have  been  observed: 


Diphtheria 

1858— April    — 

May    2 

June     2 

July    — 

August    — 

September     — 

October    — 

November    1 

December    — 

1859 — January     5 

February     12 

March    21 

April    17 

May    13 

June   8 

July    4 

August     5 

September     5 

October    4 

November    10 

December    * 

1860 — January     18 

February     13 

March    26 

April    12 

May    4 

June    8 

July    11 

Whole  number,  for  last  19  mos. .  200 
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Kindred 

Whole  No.  of 

Diseases 

Patients,  (a) 

5 

128 

6 

107 

1 

113 

— 

220 

4 

222 

8 

176 

9 

155 

3 

96 

4 

80 

6 

90 

3 

120 

12 

145 

6 

115 

7 

141 

7 

105 

12 

206 

8 

178 

21 

137 

13 

101 

12 

139 

13 

90 

9 

112 

5 

104 

2 

129 

8 

141 

12 

145 

13 

158 

16 

221 

185 
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It  is  a  remarkable  fact  that  the  majority  of  inflam- 
matory processes  attended  with  membranous  exudation  take 
place  in  the  pharynx;  cases  of  both  sporadic  and  epidemic 
pharyngeal  diphtherite  will  sometimes  be  accompanied 
with  diphtheritic  processes  of  other  parts;  but  diphtherite 
of  the  external  ear,  or  vagina,  will  but  seldom  be  heard  of 
without  being  accompanied  with  pharyngeal  diphtherite. 
The  few  cases  of  this  kind  observed  by  us  we  count  among 
exceptional  curiosities.  Next  to  pharyngeal  diphtherite, 
in  frequency,  comes  the  mucous  membrane  of  the  respira- 
tory organs,  especially  of  the  larynx  and  trachea,  and  the 
nostrils.  Sometimes  the  exudative  process  will  either  ex- 
tend from  one  part  to  the  adjoining  one,  or  will  merely 
wander;  sudden  transmission  to  distant  regions,  or  co- 
temporaneous  affection  of  distant  parts,  being  usually 
not  observed,  except  in  epidemics  of  diphtheritic  affections. 
To  this  point  we   shall  return  at  some  future  occasion. 

We  have  stated,  that  the  majority  of  diphtherites  are 
met  with  in  the  throat.  Thus  it  occurs  that  the  term  of 
diphtherite  is  usually  applied  and  attributed  to  the  peculiar 
process  of  exudation  in  the  fauces;  so  much  so,  that  we 
generally  have  forgotten  that  dysentery,  croup,  etc.,  con- 
sist in,  and  show,  the  same  anatomical  lesions  as  diphthe- 
ritic sore  throat;  the  difference  of  accidental  symptoms  and 
our  tendency  to  classification  either  preventing  our  per- 
ceiving or  acknowledging  the  equality  in  what  stimulates 
differences.  Certainly,  the  same  physiological  or  pathologi- 
cal process,  in  different  organs,  ought  to  be  understood 
to  offer  a  series  of  differing  symptoms. 

A  number  of  cases  occurred  during  the  epidemic,  in 
which  all  the  symptoms  were  present,  with  the  exception 
of  the  formation  of  the  membrane ;  there  were  some 
amongst  them  in  which  the  symptoms  of  fever  and  adenitis, 
and  even  a  general  adynamic  condition,  were  well  pro- 
nounced. In  such  cases  we  never  thought  of  putting  the 
case  down  as  diphtheria,  but  recorded  it  as  pharyngitis, 
amygdalitis,  or  stomatitis;  a  number  of  cases  which  we, 
according  to  the  severity  of  symptoms,  supposed  to  be  of  a 
diphtheritic  nature,  we  put  down  as  diphtheritic  pharyn- 
gitis, or  diphtheritic  fever;  the  former  name  being  selected 
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for  such  cases  in  which  the  symptoms  of  pharyngitis  pre- 
vailed, the  latter  for  such  as  showed  fever  as  their  fore- 
most symptom.  We  were  seldom  mistaken,  as  in  a  day  or 
two  membranes  would  generally  present  themselves. 

There  is  a  form  of  the  diphtheritic  process,  in  which 
very  little  or  no  fever  is  perceived,  and  little  or  no  glandu- 
lar swelling  will  take  place.  The  congestion  and  swelling 
of  the  pharynx  is  not  very  remarkable,  and  the  first  re- 
markable appearance  is  noticed  on  the  follicles  of  the  mu- 
cous membrane  of  the  pharynx;  they  are  visible  as  whitish 
grey  spots  of  a  twentieth  or  twelfth  of  an  inch  in  diameter. 
Not  long  after,  however,  membranes  are  formed,  and  the 
whole  process  will  run  its  course  in  sometimes  three  or 
four  days,  without  any  great  inconvenience  to  the  patient. 
But  there  are  cases  in  which  the  symptoms  will  increase 
in  severity,  fever  will  set  in,  and  submaxillary  and  cervical 
adenitis  take  place.  Such  cases  have  been  separated  by 
some  authors  as  "  common  membranous  angina,"  as  "  herpes 
of  the  throat,"  as  "  herpetic  angina."  We  do  not  see  any- 
thing else  in  these  cases  but  light  diphtherite,  mostly  with- 
out well-pronounced  general  symptoms.  We  have  not 
found  any  more  reason  to  distinguish  this  form,  of  which, 
however,  we  have  not  seen  more  than  a  dozen  of  cases, 
from  diphtheria,  than  we  should  think  of  excluding  a 
case  of  scarlatina,  without  fever,  and  with  less  than  usual 
eruption,  from  the  record  of  cases  of  scarlatina.  Moreover, 
we  have  pointed  to  the  fact  that  such  apparently  simple 
cases  will  sometimes  be  followed  by  fever  and  adenitis; 
and  when  we  further  add  that  some  of  these  light  cases  of 
"  herpetic  angina "  have  been  followed  by  diphtheritic 
paralysis,  we  ought  to  lay  aside  our  fondness  for  classi- 
fication and  subdivision;  and  take  nature  as  a  whole,  the 
different  pathological  conditions  of  the  diphtheritic  process 
are  variable  in  their  appearance  but  alike  in  their  inner- 
most nature. 

The  local  process  of  exudation  is  not  confined  to  a  cer- 
tain limit.  Membranes  will  be  found  on  the  posterior 
wall  of  the  velum,  and  in  the  posterior  nares,  blocking  up 
the  nostrils  and  extending  as  far  down  as  the  lips.  In 
such  cases  small  children,  who  are  mostly  used  to  breathe 
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through  the  nose,  suffer  much  from  dyspnoea.  These  mem- 
branes will  be  removed  in  the  course  of  time,  and  with  the 
same  consequences  as  those  of  the  pharynx  itself.  To  one 
peculiarity,  however,  we  wish  to  direct  the  attention  of 
our  readers.  We  have  once  seen,  in  consultation,  a  little 
girl  of  five  years,  in  the  upper  part  of  the  city,  with  exten- 
sive membranes  of  the  pharynx,  velum,  etc.,  but  were  struck 
with  the  fact  that  long  cylindrical  tubes  of  false  mem- 
brane were  brought  up.  These  cylinders  could  come  from 
the  trachea  only;  how  was  it  that  the  child  was  not  suffer- 
ing all  the  time  from  the  utmost  dyspnoea  but  felt  propor- 
tionately not  bad  and  gave,  in  its  general  appearance,  a 
good  prognosis.''  We  learned  from  our  friend,  Dr.  S.,  who 
was  then  suffering  from  extensive  diphtheria  himself,  that 
he,  too,  had  brought  up  cylindrical  tubes  of  membranes 
like  those  thrown  off  in  children  suffering  from  laryngeal 
and  tracheal  diphtherite,  but  that  in  his  case  they  came 
from  the  posterior  nares.  We  desire  to  state  this  fact, 
supposing  that  some  professional  man  might  in  some  case 
have  the  same  difficulty  in  explaining  the  occurrence  of 
cylindrical  tubes  of  membrane  that  do  not  come  from  the 
respiratory  organs. 

In  other  cases  the  exudation  of  pseudo-membrane  will 
extend  downwards,  instead  of  upwards,  and  will  then  con- 
stitute what  is  generally  called  croup.  The  diagnosis  of 
this  descending  croup  is  difficult  in  one  respect  only,  viz. : 
The  oedematous  swelling  surrounding  the  membranous  ex- 
udation will  sometimes  produce  croupous  cough  and  dysp- 
noea, etc.,  before  the  membrane  has  reached  the  larynx, 
by  oedema  of  the  epiglottis,  or  glottis,  or  general  laryngeal 
catarrh.  As  a  general  thing,  there  is  not  much  practical 
difference,  for  in  the  majority  of  such  cases  the  process  is 
of  such  rapidity  that  we  need  not  wait  long  for  real  mem- 
branous exudation.  At  all  events,  the  symptoms  of  this 
descending  croup  of  the  diphtheritic  process  are  the  same 
as  are  known  in  genuine  or  sporadic  croup;  and  therefore, 
after  we  have  learned  besides,  that  the  anatomical  elements 
and  constitution  in  diphtheritic  membranes  of  the  pharynx 
and  larynx,  is  the  same,  we  have  a  right  to  say,  that  there 
is  no  real,  anatomical   difference  between   "  diphtheritic " 
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and  "  genuine  "  croup.  We  need  not  return  to  the  consid- 
eration of  the  former  assumption  of  a  difference  between 
croupous  and  diphtheritic  membranes.  It  does  not  exist. 
Croupous  membranes  were  those  which  were  stretched  over 
the  mucous  membrane,  while  the  name  of  diphtheritic 
membranes  was  given  to  such  as  would  be  imbedded  in 
the  membrane  and  leave  ulcerations,  or  loss  of  substance, 
when   removed.      There  is   no  such   difference. 

^Diphtheria  is  a  general  disease;  it  has  local  deposits,  it 
is  true,  but  in  the  same  manner  that  scarlatina  will  localize 
itself  on  the  skin,  mucous  membrane  of  the  Bellinian  canals, 
etc.,  measles  on  the  skin,  mucous  membrane  of  the  respira- 
tory organs,  etc.,  or  typhoid  fever  on  the  mucous  membrane 
of  the  intestinal  tract,  etc.  Thus  diphtheria  will,  being 
eminently  a  constitutional  disepse,  localize  itself  on  the 
mucous  membranes  and  denuded  skin  in  general,  and  on 
the  mucous  membrane  of  the  pharynx  and  larynx  in  par- 
ticular. Therefore,  the  danger  of  the  disease  depends  by 
no  means  on  the  extension  or  thickness  of  the  exudation, 
sometimes  a  very  small  amount  of  exudation  taking  place 
in  extremely  dangerous  cases.  Some  cases  have  set  in  with 
an  exceedingly  high  fever;  with  vomiting,  which  so  gen- 
erally is  a  symptom  of  sudden  and  general  affection  of 
the  system ;  with  convulsions,  like  those  observed  at  the 
outbreak  of  acute  exanthems,  and  with  rapid  collapse  not 
at  all  explained  by  any  of  the  visible  symptoms.  A  healthy 
and  robust  boy  of  four  years,  residing  in  Chrystie  Street, 
complained  of  some  pain  in  swallowing,  and  appeared  lan- 
guid and  sleepy.  It  was  in  the  autumn  of  1837,  and  no 
epidemic  of  any  kind  was  prevalent  at  that  time  in  the 
city.  The  child  did  not  appear  to  be  very  sick,  there  were 
very  few  local  symptoms  in  the  throat,  a  little  tumefaction 
of  the  tonsils,  no  particular  oedematous  swelling,  no  un- 
usual degree  of  local  hyperaemia,  but  several  small  patche." 
of  membranes  on  either  tonsil.  Pulse  ninety,  feeble.  The 
patient  had  a  moderate  temperature  of  the  skin;  extremi- 
ties not  cold;  skin  felt  rather  dry  and  flabby.  The  child 
was  listless,  indifferent  to  anything  around,  took  some 
food  as  a  matter  of  course  without  longing  or  asking  for 
it.     No  local  pain  anywhere  except  a  slight  uneasiness  on 
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pressure  exercised  on  the  tonsils ;  bowels  rather  constipated. 
The  patient  answered  questions  intelligibly,  but  indiffer- 
ently and  slowly.  Pupils  reacting  to  the  light,  no  cerebral 
symptoms  whatever,  except  the  slowness  of  mental  func- 
tion alluded  to.  No  diagnosis  possible  besides  that  of  local 
pharyngeal  diphtherite,  as  we  had  seen  no  case  of  general 
diphtheritic  affection  of  the  system  at  that  time.  No 
particular  change  on  the  next  day,  nor  on  the  third ;  with 
only  the  exception  that  the  child  grew  more  and  more  in- 
different, listless,  and  melancholy,  cared  little  for  any- 
thing that  was  done  to  rouse  or  ease  him,  and  appeared  to 
have  no  desire  for,  nor  objection  to,  anything.  The  pharyn- 
geal membranes  had  extended  somewhat,  but  not  over  a 
surface  of  more  than  two-thirds  of  an  inch  in  diameter; 
no  progress  downwards,  no  affection  of  the  respiratory  or- 
gans, no  dyspnoea.  No  appreciable  change  had  taken 
place  on  the  morning  of  the  fourth  day,  with  the  exception 
the  general  adynamic  condition  of  the  patient  was  increas- 
ing. It  kept  increasing,  the  child  nevertheless  taking  some 
food,  and  uttering  a  few  words  now  and  then,  answering 
questions,  retaining  apparently  the  full  degree  of  his  in- 
tellectual faculties.  The  general  temperature  diminished, 
the  child  went  on  sinking  more  and  more  rapidly,  and  when 
we  returned  in  the  afternoon  he  was  dead,  quiet  to  the  last 
moment;  no  dyspnoea,  no  perceptible  cause  of  death — 
extinction  of  life  like  a  fire  slowly  extinguished  from  want 
of  fuel.  Post-mortem  examination  gave  but  negative  re- 
sults. No  organ  abnormal ;  only  general  anaemia.  What 
little  blood  was  in  the  body  appeared  rather  thin,  and  of 
dark  color.  No  diphtheritic  membrane  on  any  part  of  the 
body  except  in  the  pharynx. 

The  epidemic  nature  of  the  disease  is  an  acknowledged 
fact;  consequently  we  do  not  wish  to  carry  owls  to  Athens 
by  repeating  what  every  reader  knows.  Nor  is  it  necessary 
to  say  much  on  the  communicability  of  the  disease  by  en- 
demic influences.  For  every  practitioner  who  has  but  seen 
a  limited  number  of  cases,  has  certainly  learned  that  cases 
will  seldom  occur  isolated  in  one  locality-  Generally,  a 
number  of  inhabitants  of  the  same  room,  house,  or  neigh- 
borhood  will  be  affected  at  the  same  time,  or  in  short  inter- 
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vals.  Thus  hospital  wards  containing  cases  of  diphtheria, 
will  soon  exhibit  a  number  of  other  cases  of  the  same  dis- 
ease. This  fact  has  been  so  often  reported,  and  is  so  well 
known,  that  this  source  of  infection  need  not  be  dwelt  upon 
any  longer.  But  the  question  arises,  whether  many  cases 
believed  to  be  the  result  of  the  same  general  endemic  in- 
fluences, exercising  their  power  on  every  inhabitant  alike, 
have  not  rather  been  the  consequences  of  direct  contagion. 
This  question  of  the  contagiousness  of  diphtheria  has  been 
the  stumbling-block  of  most  writers,  and  we  must  confess, 
of  some  of  the  most  conscientious  ones.  For  certainly  the 
more  scrupulous  an  author  would  be,  the  more  he  will 
feel  bound  to  restrict  the  territory  of  contagion  in  all  cases 
that  give  a  chance  of  being  explained  by  endemic  influ- 
ences alone.  For  our  own  part,  we  at  once  state  our  con- 
viction of  the  contagiousness  of  diphtheria.  We  know  full 
well  that  the  proof  thereof  is  not  easy.  Inoculation  has 
proved  either  fruitless  or  improbable;  the  cases  of  sur- 
geons related  to  have  been  directly  affected  by  diphtheritic 
patients,  admit  of  other  explanations;  the  vast  majority 
of  cases  believed  to  be,  and  reported  as  proofs  of  con- 
tagiousness, are  really  better  explained  by  local,  endemic 
influences.  But  we  know  of  instances  of  contagion  like 
the  following,  few  though  they  be:  A  lady  in  Hudson 
Street,  in  this  city,  in  whose  house,  or  neighborhood,  was 
no  case  of  diphtheria,  went  to  see  a  family  in  the  eastern 
part  of  the  city  several  times,  while  this  part  of  the  city 
exhibited  a  great  number  of  cases  of  diphtheria,  and  in  the 
very  same  family  some  children  were  affected.  She  even 
stayed  there  for  a  whole  day,  in  company  with  a  baby. 
The  consequence  was,  that  herself,  and  her  baby,  and  two 
other  children  at  home  were  affected  in  the  course  of  a 
week.  In  this  instance  no  case  proved  fatal.  But  Dr.  D. 
has  communicated  to  us  the  very  similar  fact  of  importa- 
tion of  diphtheria  from  the  Battery  to  Varick  Street, 
where  the  disease  had  not  occurred  before,  with  the  re- 
sult of  the  disease  eventually  proving  fatal  to  several 
children  in  the  same  family.  From  a  very  limited  num- 
ber of  such  occurrences  we  have  a  right  to  conclude  that 
diphtheria  may  be  propagated  by  direct  contagion.    We  do 
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not  mean  to  say  that  it  necessarily  must  be  communicated 
to  everybody  coming  in  contact  with  a  patient — although 
we  have  repeatedly  observed  such  members  of  a  family  as 
were  most  engaged  in  waiting  upon  those  already  affected, 
to  be  the  next  sufferers — just  as  little  as  we  assert  that 
the  like  endemic  cause  existing  in  a  room,  or  house,  or 
neighborhood,  must  necessarily  strike  down  every  human 
being  under  its  influence.  Nor  do  we  think  that  no  case 
of  diphtheria  could  originate  in  any  other  way  except 
by  contagion.  But  we  feel  sure  that  it  partakes  of  the 
nature  of  such  epidemic  diseases  as  typhoid  fever,  or 
scarlatina,  or  measles.  The  failure  of  experiments  is  no 
proof;  for  when  has  the  direct  experiment  on  the  con- 
tagiousness of  typhus,  scarlatina,  and  measles,  or  on  their 
inoculability,  given  any  satisfactory  result?  And  never- 
theless, although  there  are  some  who  deny  contagion  by 
typhoid  fever,  all  three  are  recognized  to  be  propagated 
by  direct  communication  from  one  individual  to  another. 
The  diphtheritic  membranes,  moreover,  observed  to  form 
on  the  sore  nipples  of  mothers  or  wet-nurses  whose  chil- 
dren suffered  from  diphtheria,  appear  to  be  as  good  a 
proof  that  contagion  is  a  cause  of  diphtheria  as  any  that 
could  be  found  in  any  other  disease. 

The  diagnosis  of  diphtheria,  and  particularly  of  diphthe- 
ritic affections  of  the  pharynx,  ought  never  to  be  difficult. 
At  all  events,  it  can  be  made  with  less  difficulty  than  scar- 
latina which  will  not  unfrequently  be  recognized  from  its 
consecutive  diseases  only;  for  there  is  one  pathognomonic 
symptom  which  will  never  fail  to  give  certainty,  viz., 
the  pseudo-membrane.  All  the  other  symptoms,  as  head- 
ache and  earache,  submaxillary  and  cervical  adenitis,  ery- 
thematous or  oedematous  swelling  of  the  fauces,  fever, 
convulsions,  toxaemia,  and  prostration,  foul  smell  from  the 
mouth  and  nose,  albuminuria  and  hemorrhage,  severe  though 
they  may  be,  are  not  pathognomonic.  Each  of  these 
symptoms  may  either  be  produced  by  other  diseases,  amyg- 
dalitis or  general  pharyngitis,  any  feverish  disease,  par- 
ticularly scarlatina  or  other  acute  exanthems,  gangrenous 
sorethroat  or  meningitis ;  or  they  may  be  absent  in  a  case 
of   genuine    diphtheritic   affection.      The   difference,   as   to 
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severity  and  danger,  in  diphtheritic  affections  is  at  least  as 
great  as  in  any  other  epidemic  malady;  and  many  cases 
have  such  an  innocent  appearance  that  authors  have  heen 
induced  to  comprehend  them  under  the  name  of  herpetic 
angina.  As  to  this  we  have  stated  our  reasons  for  con- 
sidering them  as  mild  forms  of  diphtheria  which,  however, 
may  lead  to  very  severe  consequences;  there  is  in  them  a 
local  diphtherite  with  no  fever  or  only  a  slight  febrile 
attack  with  intermittent  character.  Nasal  discharge,  and 
foul  smell  from  the  nose  and  mouth  are  not  at  all  re- 
quired to  ensure  the  diagnosis,  nor  is  any  symptom  of  the 
same  importance  as  the  exuded  membrane.  It  will  not  be 
difficult  to  distinguish  the  diphtheritic  membrane  from 
gangrenous  pharyngitis;  but  it  must  be  well  borne  in  mind 
that  local  gangrene  may  be  a  complication  of  diphtheria. 
Even  Bretonneau  has  observed  that  diphtheritic  membranes 
would  sometimes  cover  the  exulcerations  produced  by  pul- 
taceous  cynanche.  The  differential  diagnosis  from  scar- 
latina will,  in  some  instances,  cause  difficulty,  for  several 
reasons.  Scarlatina  is  frequently  complicated  with  diph- 
theria; thus,  wherever  the  eruption  is  of  no  account  or  es- 
capes the  attention  of  the  physician,  a  mistake  is  easily 
made.  Secondly,  albuminuria  is  common  to  both,  and  per- 
haps there  is  no  other  difference  between  the  two  except 
this,  in  many  instances,  that  the  urine  of  scarlet  fever 
patients  will  more  generally  show  casts.  And  finally  there 
is,  too,  an  erythematous  eruption  of  the  skin  which  may 
be  mistaken  sometimes  for  the  eruption  of  scarlatina. 
Some  writers,  like  Dr.  Peter,  take  such  cases  to  be  scarlet 
fever,  complicated  with  diphtheria ;  such  an  one  of  the  two 
maladies  as  is  produced  by  a  greater  epidemic  influence 
exhibiting  the  principal  symptoms.  We  feel  no  inclina- 
tion to  agree  with  this  opinion;  for  such  cases  will  some- 
times turn  out  as  diphtheria,  from  subsequent  symptoms, 
as,  for  instance,  paralysis;  no  scarlatinous  desquamation 
has  ever  been  observed  by  us,  and  the  little  furfuraceous 
desquamation  that  sometimes  will  take  place,  has,  in  some 
instances,  been  found  where  no  erythematous  eruption  had 
preceded,  and  finally,  a  light  erythematous  eruption  is  not 
an  absolutely  uncommon  occurrence  in  any  of  the  febrile 
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diseases  of  infancy.  We  finally  add  that  we  have  ob- 
served diphtheria  in  individuals,  and  even  returning  for 
the  second  time,  who  had  suffered  from  scarlatina  before. 
This  remark  we  make  in  regard  to  those  who  are  inclined 
to  recognize  an  identity  between  scarlatina  and  diphtheria. 

We  need  not  add  that  the  prognosis  becomes  more  un- 
favorable than  it  will  be  under  other  circumstances  from 
the  fact  that  the  disease  is  very  apt  to  return.  A  second 
attack  in  a  child  exhausted  by  a  preceding  one  will  readily 
prove  fatal.  Even  laryngeal  diphtheria  has  been  observed 
to  recur,  although  we  have  never  seen  an  instance  of  croup 
twice,  occurring  in  the  same  individual.  Guersant  per- 
formed tracheotomy  twice  in  each  of  two  children,  after 
intervals  between  the  two  attacks  of  eleven  and  of  twenty- 
one  months.  A  few  other  cases  of  the  same  kind  have 
been    reported. 

One  of  the  most  remarkable  consequences  of  diphtheria 
is  total  or  partial  paralysis  or  paresis.  Paralysis  of  the 
velum  palati  will,  in  many  cases,  be  observed  during  the 
course  of  the  exudative  process  and  oedematous  swelling, 
and  in  this  case  must  be  taken  as  directly  depending  on 
the  natural  alteration  of  the  tissue.  The  voice  will  have  a 
nasal  twang,  and  food,  particularly  of  the  liquid  kind, 
will  regurgitate  through  the  nose,  but  in  other  instances  it 
will  not  make  its  appearance  before  the  process  is  all 
over,  and  the  patient,  although  still  anaemic,  on  a  fair  way 
to  convalescence.  We  saw,  this  week,  a  little  boy  of  three 
years  who,  for  the  last  four  months,  has  had  this  nasal 
twang  and  suffered  from  regurgitations  of  liquid  food, 
after  having  gone  through  a  slight  diphtheritic  affection 
of  the  pharynx,  in  the  first  half  of  January.  The  same  re- 
marks are  applicable  to  other  forms  of  paralysis,  as 
strabismus,  of  which  we  have  observed  several  cases  in 
children.  We  may  here  state,  that  we  have  seen  no  other 
forms  than  those  two  enumerated,  in  infancy.  In  adults  we 
have  observed  several  instances  of  general  paresis  of  either 
the  motory  or  the  sensory  nerves,  sometimes  the  two  to- 
gether. The  lower  extremities  will  be  the  first  affected, 
and  afterwards  the  sexual  parts,  upper  extremities,  hearing, 
taste,  smell,  and  sight  will  be  involved  in  the  general  af- 
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fection.  The  motory  nerves  were  mostly  afFected,  physi- 
cal exertion  being  extremely  difficult;  sensibility  was  some- 
times intact,  sometimes  disturbed  so  as  to  make  walking 
and  grasping  in  the  dark  exceedingly  difficult.  The  young- 
est individual  in  which  we  have  seen  these  general  symp- 
toms was  a  lady  of  seventeen  years,  in  whom  motion,  sen- 
sibility, sight,  voice,  and  intelligence  suffered  in  an  equal 
degree.  The  respiratory  muscles  have  been  reported,  by 
authors,  to  have  been  paralyzed;  we  have  not  seen  any 
sucTi  cases,  unless  that  reported  on  page  355  belonged  to 
this  class.  As  we  had  no  experience  whatever  on  this 
point,  at  that  time,  we  then  directed  no  particular  atten- 
tion to  this  fact.  The  prognosis  in  these  cases  is  favorable; 
all  our  paralytic  patients  recovered  in  the  course  of  from 
two  to  five  months.  Even  complete  amaurosis,  of  which 
we  have  not  seen  a  case,  is  reported  by  Maingault  to  have 
recovered  in  a  little  more  than  six  months.  A  few  cases 
of  death,  however,  have  also  been  related;  in  two  instances 
from  suffocation  produced  by  food  getting  into  the  larynx, 
the  pharyngeal  muscles  being  paralyzed. 

The  cause  of  this  paralysis  is  somewhat  obscure.  It  is 
but  natural  that  a  material  alteration  taking  place  in  the 
soft  palate  should  interfere  with  its  functions.  But  the 
majority  of  cases  date  from  convalescence,  will  sometimes 
appear  suddenly,  and  sometimes  are  gradual  in  their  de- 
velopment. It  may  be  observed  after  very  severe  attacks 
of  diphtheria,  and  again  after  apparently  a  mild  form ;  we 
have  stated  that  it  followed  some  light  cases  of  so-called 
herpetic  angina;  and  we  have  above  pointed  to  the  fact, 
that  many  cases  of  diphtheritic  paralysis  were  preceded 
by  albuminuria.  We  do  not  hesitate  to  attribute  general 
paralysis  of  this  kind  to  the  want  of  sufficient  nervous 
power,  produced  by  the  diphtheritic  hydraemia  (which,  too, 
we  consider  in  these  cases  as  the  cause  of  albuminuria). 
Local  paralysis  we  are  inclined,  from  physiological  rea- 
sons, to  attribute  to  local  extravasation  or  exudation,  the 
last  cause  of  which  must  also  be  sought  for  in  general 
hydraemia  and  facilitated  transudation.  We  have  seen 
one  instance  of  loss  of  hair  during  convalescence. 

As  to  the  treatment  of  diphtheria  and  diphtheritic  affec- 
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tionSj  we  venture  upon  the  following  remarks:  The  dis- 
ease, which  has  been  the  subject  of  the  foregoing  exposi- 
tion, has  been  shown  to  exhibit  prominent  symptoms  of 
two  different  kinds,  viz.,  local  and  general.  Thus  the 
treatment,  where  any  is  required,  has  to  fulfill  two  distinct 
indications.  We  say,  wherever  it  is  required,  for  experi- 
ence shows  that  a  number  of  cases  will  get  well  without 
any  treatment  whatsoever,  so  that  it  is  not  a  very  unfre- 
quent  occurrence  to  meet  with  light  tonsillar  diphtherite 
without  fever,  or  any  other  dangerous  symptom,  in  chil- 
dren to  which  we  are  called  for  some  other  complaint.  In 
such  cases  light  fever  may  have  been  present,  and  large 
membranes  have  been  exuded  on  or  into  the  mucous  mem- 
brane of  the  pharynx,  and  nevertheless  the  whole  course 
of  the  disease  has  passed  unheeded  and  untreated.  Such 
an  occurrence  is  certainly  not  exceptional,  for  the  same  is 
true  of  other  diseases,  particularly  those  of  zymotic  origin. 
The  majority  of  zymotic  diseases  require  little  or  no  medi- 
cal treatment  at  all,  especially  those  running  their  course 
in  a  distinctly  typical  manner.  As  to  diphtheria,  we  have 
even  made  direct  experiments,  showing  that  mild  cases 
will  get  well  without  treatment.  But  we  think  it  more 
dangerous  in  diphtheria,  than  in  other  zymotic  diseases,  to 
abstain  from  treatment  altogether,  for  three  reasons: 
Diphtheria  is  not  a  typical  malady,  but  has  a  great  ten- 
dency to  return;  it  is  more  of  an  adynamic  character 
than  any  other;  and,  finally,  by  the  thick  and  extensive 
exudations  in  the  pharynx  and  on  the  adjoining  parts,  it 
is  apt  to  produce  serious  troubles,  by  mechanical  en- 
cumbrances to  deglutition   and   respiration. 

In  regard  to  the  internal  administration  of  remedies,  and 
the  general  treatment  of  diphtheria,  we  have  to  remember 
that  it  is  eminently  an  adynamic  disease.  Prostration  will 
set  in,  and  complete  exhaustion  will  sometimes  destroy 
patients  in  spite  of  the  most  careful  treatment.  As  a  gen- 
eral rule  therefore  no  remedy  should  be  administered  that 
will  increase  the  amount  of  water  in  the  blood,  accelerate 
its  decomposition,  or  exhaust  the  nervous  power.  Mer- 
cury must  be  avoided,  no  blood  be  drawn,  no  vesicatories 
applied,  in  a  word,  no  antiphlogistic  treatment  should  be 
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resorted  to;  for  the  superabundance  of  fibrine  does  cer- 
tainly not  indicate  antiphlogistic  treatment,  as  it  is  a  well- 
known  fact  that  in  extreme  hydraemia  the  proportion  of 
fibrine  may  be  greatly  increased.  The  more  hydraemia  is 
increasing,  the  greater  the  proportion  of  fibrine.  For  the 
same  reason  the  careless  routine  practice  of  administering 
large  doses  of  alkaline  remedies,  carbonates,  bicarbonates, 
nitrates,  etc.,  of  potassa  and  soda,  for  the  purpose  of  lique- 
fyiag  the  fibrine,  must  be  discarded.  Their  effect  is  gen- 
erally not  good,  and  we  firmly  believe  that  the  duration  of 
convalescence  will  be  lengthened  by  their  free  use.  Trous- 
seau is  certainly  right  in  asserting  that  rationalism  in  medi- 
cine is   very   apt  to   lead  to   absurdities. 

As  a  general  antidiphtheritic  remedy,  chlorate  of  potassa 
and  chlorate  of  soda  as  its  substitute,  have  earned  a  good 
reputation.  Chlorate  of  potassa  is  soluble  in  sixteen  parts 
of  water,  and  is  well  tolerated  by  the  stomach.  There  is 
no  necessity,  therefore,  for  preferring  the  soda,  which  is 
higher  in  price,  though  it  has  the  preference  in  dissolving 
in  three  or  four  parts  of  water.  We  do  not  agree  with 
those  who  deny  the  efficacj?  of  this  remedy,  because  it  does 
not  met  all  emergencies.  We  have  used  it  in  hundreds  of 
cases,  besides  its  administration  in  stomatitis,  mercurial 
affections  of  the  mouth,  etc.,  and  are  perfectly  satisfied 
with  the  result,  except  in  those  cases  which  ran  an  ex- 
tremely rapid  course  with  such  symptoms  as  high  ady- 
namic fever,  quick  and  small  pulse,  evidences  of  dissolu- 
tion of  the  blood.  In  such  cases  it  is  too  slow  in  its 
effects.  But  in  all  those  instances  where  a  sudden  and  in- 
stantaneous effect  is  not  required,  and  death  is  not  immi- 
nent, it  is  a  highly  valuable  remedy. 

A   CASE   OF   CROUP.       AN   INTERESTING   QUESTION   IN    DIAGNOSIS. 
THE   EFFECTS   OF    INHALATION    OF   OXYGEN,   ETC. 

This  specimen,  Mr.  President,  has  been  removed  from 
the  body  of  a  child  S^  years  old.  The  boy  from  whom 
it  was  taken  had  been  in  good  health  almost  all  his  life- 
time. He  had,  however,  suffered  from  an  attack  of  local 
pharyngeal  difficulty,  and  also  from  general  diphtheria 
several  times,  along  with   a  number  of  other  children  of 
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the  same  family.  I  resected  parts  of  eight  tonsils  in  four 
children,  and  all  the  wounds  became  diphtheritic  within 
twenty  or  twenty-four  hours.  All  of  them,  the  boy  in- 
cluded, got  well  in  four  or  five  days.  A  quarter  of  a 
year  ago  he  was  taken  with  scarlatina,  and  got  well  with- 
out  nephritis. 

On  the  25th  of  last  April  he  was  noticed  to  be  hoarse, 
and  suffering  from  a  little  dyspncea.  The  mother  not 
wishing  to  trouble  me,  put  him  on  chlorate  of  soda,  and 
applied  cold  water  on  his  throat  until  morning,  when, 
his  symptoms  increasing,  she  sent  for  me.  I  saw  him  a 
little  after  twelve  o'clock  on  the  26th  of  April.  At  that 
time  the  inspiration  was  very  difficult,  the  expiration  not 
being  impeded.  The  respirations  were  about  26  per  min- 
ute, and  the  pulse  84.  The  voice  was  not  at  all  gone,  and 
was  pretty  clear  and  loud,  notwithstanding  the  obstruction 
referred  to.  I  noticed  a  small  piece  of  membrane,  the  di- 
ameter of  a  third  of  an  inch,  of  a  grayish-white  color,  on 
the  left  tonsil.  There  was  then  a  considerable  exertion 
of  the  respiratory  muscles,  and  a  drawing-in  of  the  dia- 
phragm and  supra-  and  sub-clavicular  regions.  The  pa- 
tient took  chlorate  of  soda,  muriated  tincture  of  iron;  ice 
was  applied  to  his  throat,  and  the  attendants  were  di- 
rected, in  case  the  dyspnoea  increased  rapidly,  to  administer 
an  emetic.  The  emetic,  consisting  of  the  sulphate  of  cop- 
per, was  given  at  one  o'clock,  and  again  at  five — each  time 
with  temporary  relief.  At  the  same  time  I  ordered  an 
injection  to  be  given  to  empty  the  lower  bowel,  and  to 
give  the  diaphragm  and  lungs  as  good  play  as  possible. 

I  again  saw  the  child  at  six  in  the  evening,  six  hours 
after  my  first  visit.  At  that  time  the  dyspnoea  was 
still  more  considerable  than  before ;  expiration  still  a 
good  deal  better  than  inspiration.  The  diphtheritic  de- 
posit was  not  larger  than  before.  The  epiglottis  felt 
rather  stiff,  succulent,  and  swollen,  but  not  very  hard 
nor  solid.  All  that  time  inspiration  was  very  loud,  and 
the  pulse  had  increased  to  110  or  120.  Now  and  then 
perspiration  would  break  out  over  the  surface  in  conse- 
quence of  the  child's  exertions  in  breathing.  There  was 
no  cyanosis. 
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The  diagnosis  appeared  to  be  clear  enough:  It  was  a 
case  of  croup,  associated  it  is  true  with  diphtheritic  de- 
posit on  the  tonsil,  but  not  dependent  upon  membranous 
obstruction  of  the  larynx,  but  rather  upon  (Edematous  in- 
filtration of  the  vocal  cords,  and  especially  of  the  crico- 
arytenoidean  folds  and  consecutive  paralysis.  I  made  that 
diagnosis  for  the  reason  that  the  voice  had  not  entirely, 
gone  and  that  expiration  was  much  easier  than  inspira- 
tion. 

In  order  to  remove,  if  possible,  the  diphtheritic  mem- 
brane from  the  pharynx,  and  whatever  slight  deposit  there 
might  be  lower  down,  which,  however,  I  did  not  diag- 
nosticate, I  applied  carbolic  acid  diluted  with  water,  half 
and  half,  to  the  tonsils  and  bevond,  but  without  any  re- 
lief. 

In  a  short  time  the  dyspnoea  increased,  and  the  pulse 
went  up  to  132,  but  was  still  regular.  Thus,  as  the  pulse 
was  still  regular,  I  thought  that  I  might  just  as  well 
wait  a  while  before  resorting  to  tracheotomy.  An  hour  and 
a  half  after,  7-30  o'clock,  the  pulse  ran  up  to  140,  and 
was  very  small  and  irregular;  at  the  same  time  the  tem- 
perature of  the  body  was  not  increased,  and  there  was  the 
same  difference  between  inspiration  and  expiration  as  be- 
fore noted,  and  no  cyanosis. 

The  fact  that  there  was  no  cyanotic  hue,  together  with 
other  features  of  the  case,  confirmed  me  in  the  opinion 
that  I  had  to  deal  with  that  form  of  croup  which  con- 
sists of  oedematous  infiltration  and  consecutive  paralysis. 
As  the  child,  however,  began  to  be  soporose,  I  concluded 
that  I  would  not  wait  any  longer. 

I  performed  tracheotomy  at  eight  o'clock.  I  had  to 
operate  below  the  thyroid  gland,  which  was  very  large. 
Again  I  noticed  that  the  diagnosis  of  a  non-membranous 
infiltration  was  correct,  from  the  fact  that  the  veins  were 
hardly  swollen  at  all,  and  that  when  I  opened  the  trachea 
no  membrane  was  thrown  out.  There  was  complete  and 
immediate    relief    followinpr   the    operation. 

While  the  child  wns  still  under  chloroform  and  after- 
ward, the  pulse  was  84  and  the  respirations  were  slow, 
from  15  to  18  per  minute.     The  respiratory  murmur  was 
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vesicular,  with  the  exception  of  a  few  rhonchi  which  per- 
sisted until  a  few  drops  of  blood  that  had  entered 
the  trachea  at  its  ramifications  during  the  operation 
were  thrown  out.  That  was  at  eight  o'clock  or  a  little 
after. 

At  ten  o'clock  that  same  evening,  an  hour  and  a  half 
after  I  left,  I  found  the  patient  asleep,  with  56  respira- 
tions, 132  pulsations,  and  a  highly  increased  temperature. 
Although  I  had  not  in  my  opinion  waited  too  long  be- 
fore performing  the  operation,  I  still  thought  that  it  was 
the  beginning  of  a  broncho-pneumonia.  The  child  took 
during  that  night  a  few  doses  of  Norwood's  tincture  of 
veratrum  viride  to  control  the  action  of  the  heart,  the 
respiration  and  the  temperature.  He  slept  almost  all 
night,  and  did  not  eat  or  drink. 

Early  in  the  morning,  and  after  the  pulse  got  down  be- 
low 100,  he  commenced  to  vomit,  and  in  accordance  with 
my  directions  the  Norwood's  tincture  was  stopped.  When 
I  saw  him  at  10  o'clock  the  temperature  had  risen  to  103, 
the  respiration  was  60  per  minute,  rough  and  harsh,  and 
the  pulse  was  again  at  132.  I  ordered  Norwood's  tinc- 
ture to  be  resumed.  At  eleven  o'clock  I  found  the  pulse 
down  to  100,  after  five  or  six  drops  of  the  veratrum  viride 
and  five  grains  of  the  chloride  of  quinia  had  been  admin- 
istered. Before  eleven  o'clock  he  had  again  vomited  once, 
and  when  the  pulse  was  down  to  88,  and  sincf  that  time 
in  the  course  of  half  an  hour  it  had  risen  to   100. 

At  two  o'clock,  three  hours  after,  the  condition  of  the 
patient  appeared  to  be  still  worse;  the  respirations  were 
increased  in  frequency,  and  so  I  continued  the  veratrum 
viride  according  to  circumstances  to  keep  the  pulse  be- 
low a  hundred.  At  the  same  time,  as  dyspnoea  increased, 
I  thought  I  would  try  the  inhalation  of  oxygen  mixed 
with  the  air  that  the  child  was  to  breathe. 

I  have  to  state  that  I  corrected  my  diagnosis  in  this 
manner : 

Those  cases  of  membranous  croup  that  will  extend 
downwards  into  the  smaller  ramifications  of  the  bronchial 
tubes,  have  a  pathognomonic  symptom  by  which  we  can 
say    positively     that    the     formation    of    membrane    has 
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taken  place.  When  the  normal  trachea  is  touched  by  any 
foreign  body,  as  a  drop  of  water  or  a  feather  of  a  chicken 
or  pigeon,  a  severe  spell  of  coughing  is  brought  on  by  the 
irritation.  It  is  but  natural  to  suppose  that  when  this 
sensitive  membrane  is  covered  by  a  deposit  no  such  irri- 
tation will  occur.  Thus  we  can  determine  the  exact  point 
at  which  the  new  deposit  has  taken  place.  I  had  then 
ascertained  that  the  diphtheritic  deposit  had  taken  place 
and  was  migrating  downwards  into  the  smaller  ramifica- 
tiofTs  of  the  bronchial  tubes.  Thus,  as  the  process  was 
evidently  a  very  rapid  one,  I  had  no  hopes  of  saving 
the  child,  but  I  thought  that  it  was  worth  while  to  try 
oxygen.  I  knew  very  well  that  the  effect  of  pure  oxygen 
upon  the  mucous  membrane  of  the  air  passages  was  very 
unfavorable,  that  it  was  entirely  unphysiological  to  expect 
that  breathing  this  pure  gas  would  have  any  good  effect. 
In  fact,  physiological  experiments  have  proved  that  noth- 
ing will  be  more  certain  to  bring  on  dyspnoea  than  such 
a  course.  But  I  mixed  it  in  this  way:  I  bought  a  cop- 
per cylinder,  supplied  with  a  stopcock  and  india-rubber 
tube,  at  an  address  given  me  by  Dr.  Chamberlain  (who 
had  used  the  method  in  a  youns:  patient  of  his  a  short 
time  before)  and  had  it  brought  to  the  house.  I  allowed 
a  tolerably  free  current  to  escape  directly  into  the  tra- 
cheotomy tube.  Thus  the  child  was  supplied  with  a  given 
amount  of  oxygen  mixed  with  air.  The  result  of  this 
experiment  was  very  satisfactory  indeed,  for  not  only 
would  the  child  be  more  quiet,  but  he  was  so  much  sat- 
isfied himself  with  the  effect  that  finally  he  would  not 
allow  the  elastic  tube  to  be  removed  from  the  tracheotomy 
tube. 

The  next  morning,  April  28,  about  five  o'clock,  he 
showed  a  slight  cyanotic  hue  about  the  lips,  nose  and 
cheek;  at  the  same  time  he  was  taken  with  slight  con- 
vulsions. These  convulsions  would  last  for  five  or  ten 
minutes,  when  the  child  would  again  become  conscious. 
\^Tienever  the  oxygen  was  introduced  the  convulsions 
would  stop  very  soon  afterwards,  and  the  child  would  re- 
turn to  consciousness  almost  immediately  afterward.  Every 
time  the  oxygen  was  not  introduced  it  would  take  a  longer 
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time  before  the  spasms  would  cease.  These  experiments 
were  continued  until  death,  proving  by  their  good  results 
that  the  convulsions  were  the  direct  results  of  carbonic 
acid  poisoning  the  blood.  We  were  enabled  by  these  means 
to  maintain  consciousness  until  death. 

This,  Mr.  President,  is  the  specimen.  There  is  no 
membrane  on  this  left  tonsil,  and  although  the  specimen 
is  more  than  a  fortnight  old,  there  is  still  evident  the 
place  where  the  diphtheritic  deposit  has  been  imbedded. 
■The  epiglottis  still  looks  a  little  more  succulent,  thicker, 
and  stifFer  than  normal.  The  larynx  is  entirely  filled  up 
with  a  thick  membrane.  The  trachea  is  lined  with  a 
very  thick  membrane,  which  extends  into  the  tracheotomy 
wound  up  to  the  external  skin.  This  membrane  gets 
gradually  thinner  as  it  extends  downwards  below  the  bi- 
furcation into  the  smaller  tubes. 

It  is  pretty  thick  in  the  trachea,  and  can  be  lifted  up; 
it  was  not  so  thick  in  the  smallest  ramifications,  but  still 
of  sufficient  thickness  to  finally  obstruct  the  smaller  rami- 
fications. 

In  accordance  with  the  fact  that  the  air  did  not  fully 
enter  the  lungs,  a  large  portion  of  the  pulmonary  tissue 
which  was  not  at  all  inflamed  was  in  an  atelectatic  con- 
dition. I  shall  open  the  left  bronchus,  which,  as  far  as 
can  be  seen  now,  still  shows  very  thick  membrane. 

The  opening  was  made  below  the  thyroid  gland,  and 
the  canula  itself  is   lined  with   diphtheritic   deposit. 

There  is  something  very  remarkable  in  this  case.  Un- 
fortunately, in  a  large  number  of  cases  of  a  similar  kind 
when  I  operated,  my  diagnosis  was  absence  of  membranes 
from  the  larynx.  It  is  true  there  were  membranes  in  the 
pharynx,  but  at  no  time  did  I  feel  justified  in  diagnosti- 
cating membranes  inside  the  larynx;  and  if  there  were  any 
at  the  time  of  the  operation  they  must  have  been  just 
in  the  begirining  of  the  development,  and  very  thin  indeed. 
When  I  operated  no  membranes  were  thrown  out,  and 
there  were  positively  none  to  be  seen  in  the  trachea  at  the 
time.  At  ten  o'clock  the  symptoms  of  a  new  exudation 
showed  themselves  already  to  a  considerable  extent,  and 
the  following  morning  I  could  trace  the  presence  of  mem- 
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branes  below  the  bifurcation,  showing  with  what  rapidity 
the  process  took  place. 

It  is  a  common  thing  to  find  that  cases  beginning  with 
rapidity,  wuthout  premonitory  symptoms,  will  terminate 
in  this  manner.  It  is  common  to  find  when  children  begin 
with  a  simple  pharyngeal  catarrh,  which  afterwards  ends 
in  croup,  that  they  have  plenty  of  time  to  get  over  the  worst 
part  of  the  disease  before  tracheotomy  is  resorted  to.  But 
when  the  symptoms  show  themselves  so  rapidly  and  in- 
crease so  fast  afterwards,  we  must  always  be  fearful 
of  a  bad  result.  In  this  instance  it  took,  from  the 
first  beginning  of  the  new  exudation  process,  not  more 
than  thirty-two  or  thirty-three  hours,  within  which  time 
the  whole  respiratory  tract  from  the  larynx  to  the  small- 
est ramifications  of  the  bronchial  tubes  was  lined  with 
deposits. 

Dr.  Delafield  asked  if  Dr.  Jacobi  had  ever  noticed  in 
his  examination  of  diphtheritic  deposits  the  transformation 
of  epithelium  into  a  fibrous  network,  as  spoken  of  by 
Wagner. 

Dr.  Jacobi  stated  that  he  had  noticed  this  to  take  place 
under  some  circumstances,  but  that  it  was  not  invariably 
the  case — the  epithelial  scales  sometimes  undergoing  fatty 
degeneration.  He  believed  that  pathologists  were  justified 
in  acknowledging  three  or  four  different  kinds  of  trans- 
formations. 

Dr.  Neftel  remarked  that,  according  to  modern  patholog- 
ical anatomy,  the  so-called  diphtheritic  deposits  or  diph- 
theritic membranes  are  principally  the  affected  tissues 
themselves  (mucous  membrane)  in  a  condition  of  necrosis, 
and  may  undergo  decomposition.  What  is  generally  con- 
sidered a  diphtheritic  deposit  of  the  respiratory  organs  is 
a  croupous  exudation,  consisting  of  amorphous  fibrinous 
matter  containing  some  cells  of  the  epithelium,  whereas  the 
real  diphtheritic  masses  are  composed  of  the  normal  his- 
tological elements  of  the  affected  parts. 

Dr.  Jacobi — What  would  you  call  this  exudation? 

Dr.   Neftel — Croupous. 

Dr.  Jacobi — I  believe  that  this  common  and  so-called 
croupous   membrane  that  can   be  elevated   from  the   sub- 
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jacent  tissue  is  nothing  more  than  necrosis  of  the  tissue, 
but  when  we  find  a  continuous  membrane  we  shall  very 
frequently  find  that  one  part  can  be  lifted  while  another 
part  cannot  be  detached.  Again  in  the  trachea  it  is  a 
common  thing  to  lift  them  up,  as  in  this  case,  where  there 
is  a  deposit  on  the  top  of  the  mucous  membrane,  remov- 
ing absolutely  nothing  but  a  part  of  the  epithelial  cover- 
ing. The  differential  diagnosis  that  has  been  made  from 
time  to  time  between  croupous  and  diphtheritic  membranes 
is  therefore  absolutely  worthless,  because  the  same  con- 
tiguous membrane  may  tear  up  as  croupous  on  orie  square 
inch,  and  on  the  next  square  inch  it  will  be  found  im- 
bedded in  the  subjacent  tissue;  and  it  is  not  at  all  un- 
common to  find  that  while  there  is  still  a  so-called  croupous 
membrane  on  the  trachea,  there  is  a  necrotic  diphtheritic 
deposit  in  the  mouth.  It  is  a  common  thing  to  find  the 
angles  of  the  mouth  and  tonsils  covered  with  diphtheritic 
deposit  attended  with  loss  of  substance,  while  in  other 
parts  the  so-called  croupous  exudation  is  going  on.  I 
think  that  it  is  wrong  to  suppose  that  the  two  forms  of 
exudation  can  go  hand  in  hand  in  such  a  manner  unless 
they  are  identical.  I  firmly  maintain  under  these  circum- 
stances the  anatomical  equality  of  the  two. 

He  remarked  that  the  investigation  into  the  different 
forms  of  deposit  was  still  in  its  infancy ;  that  since  Vir- 
chow  had'  promulgated  his  views,  other  investigators  had 
been  at  work,  and  had  proved  that,  aside  from  there 
being  but  one  form  of  the  so-called  diphtheritic  deposit, 
there  were  three  or  four,  and  that  it  was  natural  to  ex- 
pect that  in  time  we  should  have  more  before  the  question 
was   definitely  settled. 
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Pathological  Anatomy. — When  parents  (mostly  the 
father)  are  thoroughly  under  the  influence  of  syphilis 
during  a  successful  cohabitation  the  disease  is  commun- 
io«ted  to  the  first-formed  cells,  and  through  them  to  all 
or  most  organs.  The  result  is  death  of  the  embryo  or  the 
young  foetus  after  a  very  few  months.  When  death  takes 
place  before  the  end  of  the  fourth  month  of  utero-gestation 
no  characteristic  tissue  changeis  are  found  anywhere.  They 
are  met  with,  however,  when  a  foetus  dies  about  the  fifth 
month  or  later.  One  of  the  most  frequent  occurrences  is 
enlargement  of  the  spleen.  Instead  of  exhibiting  the  weight 
of  the  healthy  spleen,  which  amounts  to  0.33  per  cent, 
of  the  body-weight,  its  bulk  is  increased  to  0.76  per  cent. 
It  is  dense,  with  a  thickened  capsule.  Its  hypertrophy  is 
mostly  generalized,  sometimes,  however,  lobular;  always 
hard.     Syphilitic  endarteritis  has  also  been  found. 

The  syphilitic  affection  of  the  placenta  may  be  found 
on  the  maternal  or  on  the  foetal  side,  or  on  both.  The 
first-named  occurrence  is  rare.  It  is  observed  when  the 
woman  was  infected  before  conceiving,  no  matter  whether 
from  a  healthy  or  a  syphilitic  man,  or  when  she  was  in- 
fected during  the  pregnancy.  In  these  cases  the  maternal 
side  of  the  placenta  is  the  seat  of  interstitial  hyperplasia, 
which  begins  in  the  decidua  scrotina,  and  while  not  al- 
ways extending  into  the  foetal  placenta,  is  sufficient  to 
destroy  the  foetus  by  induration  of  the  placental  tissue 
and  by  compression  of  the  blood  vessels.  The  foetal 
placenta,  however,  is  more  frequently  affected,  the  changes 
beginning  in  the  villi  and  resulting  in  nodulations  which 
compress  the  circulation  in  the  maternal  placenta.^ 

1  According  to  Albert  Schwab  ("  Syphilis  of  the  Placenta," 
Paris,  1896),  the  placenta  has  characteristic  alterations  which, 
when  syphilis  is  acquired  during  pregnancy,  may  be  trifling,  and, 
therefore,   not  injurious.     The  syphilitic   placenta   is   large,  soft, 
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Osteochondritis  is  a  constant  accompaniment  of  heredi- 
tary syphilis.  It  begins  with  the  fifth  month  of  utero- 
gestation.  Our  principal  authority  on  that  subject  is  still 
George  Wegner  (Virchow's  Archiv,  1870).  Between  the 
diaphysis  and  the  epiphysis  of  the  foetal  and  infant  bone 
there  is  normally  a  straight  whitish  layer  one  millimeter 
wide.  It  is  here  that  the  normal  calcification  of  the  car- 
tilage takes  place.  In  syphilis  this  zone  is  larger;  it  is 
dry,  not  straight,  but  dentated  and  hard.  (In  rachitis 
it  becomes  soft.)  It  extends  in  both  directions,  namely, 
into  the  diaphysis  and  into  the  epiphysis.  There  is  no 
vascularization,  no  swelling.  (In  rachitis  there  are  both 
vascularization  and  swelling).  In  syphilis  it  is  of  a 
sclerotic  density.  The  spaces  between  the  solid  tissues  are 
narrow,  the  organic  part  of  the  bone  is  more  or  less  absent. 
While  lime  is  being  constantly  eliminated,  no  young  bone 
tissue  is  formed,  and  calcified  cartilage  is  found  in  place 
of  durable  bone.  Thus  the  syphilitic  bones  become  frag- 
ile, a  dry  separation  of  the  epiphysis  from  the  diaphysis 
takes  place  without  deformity.  (In  rachitis  deformities 
are  the  rule,  and  it  is  the  inorganic  part  of  the  bone  which 
is  not  developed  on  time.) 

or  hard;  the  normal  placenta  weighs  one-sixth  of  the  weight  of 
the  foetus,  the  sj^jhilitic  placenta  at  full  term  one-fourth,  and 
that  of  the  syphilitic  foetus  born  at  the  seventh  or  eighth  and 
a  half  month  of  utero-gestation,  two-sevenths  of  the  weight 
of  the  foetus.  There  are  constant  microscopical  alterations,  a 
diffuse  cirrhosis,  both  of  the  maternal  and  of  the  foetal 
placenta.  The  villi  of  the  chorion  are  hypertrophic  and  show 
endo-periarteritis  and  endo-periphlebitis.  Thereliy  many  vessels 
are  obstructed.  The  epithelium  of  the  villi  is  often  destroyed 
or  proliferating;  the  membrana  chorii  is  often  thickened  and 
its  vessels  changed  as  above.  There  are  no  macroscopic,  but 
sometimes  microscopic  gummata  in  the  placenta.  According 
to  him,  hemorrhages,  fibro-fatty  deposits  and  white  infarctions 
do  not  prove  the  presence  of  syphilis.  In  some  of  these  hem- 
orrhages the  placental  tissues  are  destroyed  and  may  facilitate 
a  direct  communication.  That  is  why  in  his  new  edition  of 
1896  Taylor  states  that  full  infection  may,  in  rare  cases,  occur 
when  the  filtrating  properties  of  the  placenta  have  been  im- 
paired by  morbid  changes. 
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The  diaphysis  of  a  syphilitic  bone,  however,  is  sometimes 
pultaceous.  Even  abscesses  are  formed,  but  only  when  the 
process  is  of  a  mixed  character.  The  changes  above  de- 
scribed are  mostly  found  on  the  lower  epiphysis  of  the 
femur  and  of  the  fibula  and  tibia,  also  on  the  upper  ex- 
tremities. In  all  of  these  places  it  interferes  with  the 
growth  of  the  extremities.  The  stunted  condition  of  syphi- 
litic children  is  of  frequent  observation.  On  the  other 
h^d,  there  are  a  few  cases  of  gigantic  growth  which  are 
also  attributed  to  hereditary  syphilis.  Other  places  where 
similar  changes  are  found  are  the  vertebrae,  the  pelvis,  and 
the  scapula.  Recovery  is  apt  to  take  place  when,  under 
the  influence  of  specific  treatment,  new  osteoblasts  are 
formed  in  the  medullary  spaces.  It  has  been  claimed, 
mainly  by  Braunschweig,  that  isolated  particles  of  carti- 
lage remain  in  the  newly  formed  healthy  bones,  and  may 
give  rise  to  the  formation  of  enchondroma. 

Affections  of  the  labyrinth,  with  irreparable  deafness, 
and  certain  malformations  of  the  teeth  are  frequently 
found.  The  temporary  teeth  do  not  suffer  from  hereditary 
syphilis,  for  they  develop  at  a  period  of  foetal  life  which, 
if  the  infection  of  the  embryo  and  early  foetus  were  very 
pronounced,  would  terminate  in  abortion.  What  has  been 
called  Hutchinson's  teeth  means,  as  a  rule,  the  permanent 
teeth.  It  is  mainly  the  upper  central  incisors  which  are 
affected.  They  develop  in  their  alveoli  between  the  seventh 
foetal  and  third  infant  months.  The  whole  substance  of 
the  tooth  is  affected.  They  are  small,  dwarfed,  notched  on 
their  cutting-edges,  separated  from  each  other,  turned 
around  their  axis,  are  divergent,  and  have  a  deformed 
crown. 

The  liver  is  large.  The  enlargement  is  more  diffuse 
than  localized.  The  tissue  is  either  dark  and  hyperaemic, 
or  of  lighter  color,  with  interspersed  small  yellowish  spots, 
and  of  solid  cirrhotic  condition,  with  heavy,  obtuse  edges. 
The  yellowish  spots  are  of  different  sizes,  from  that  of  a 
miliary  tubercle  upward.  Cicatricial  lobulation  is  frequent. 
When  such  changes  occur  near  the  portal  vein  cirrhosis  of 
the  liver  will  follow;  when  around  and  in  the  biliary  ducts, 
with  or  without  the  duct  of  Arantius,  jaundice.     The  mi- 
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croscopic  appearance  in  all  of  these  deposits,  like  that  in 
other  organs,  is  that  of  a  round-cell  infiltration,  besides  pro- 
liferation and  induration  of  the  interstitial  tissue.  In  in- 
fants born  alive ,  with  syphilis,  particularly  those  who 
survive  after  a  successful  specific  treatment,  the  liver  is 
not  always  swollen.  Hochsinger  found  in  148  cases  of 
such  hereditary  syphilis  46  times  enlargement  of  the  liver 
and  of  the  spleen,  without  any  icterus  or  ascites,  and  with- 
out syphilitic  endarteritis  in  his  five  autopsies.  On  the 
other  hand,  Neumann  found  syphilis  of  the  liver  without 
alteration  of  volume.  The  case  of  cirrhotic  atrophy  of  the 
liver  demonstrated  by  me  before  the  children's  section  of 
the  American  Medical  Association  at  Richmond,  in  1880, 
was  probably  of  syphilitic  origin,  and  as.  such  very  rare. 
Bernhardt  found  parenchymatous  changes  only,  and  but  in- 
distinct traces  of  interstitial  alteration ;  Chiari  no  hyper- 
trophy of  the  liver  and  no  affection  of  the  portal  vein 
and  hepatic  arteries,  but  enough  hyperplastic  infiltration 
in  and  about  the  biliary  ducts  to  cause  jaundice.  It  is  evi- 
dent, therefore,  that  not  in  every  case  should  we  expect 
uniform  results,  but  it  is  certain  that  the  characteristic 
changes  of  the  liver,  hypertrophy  included,  are  the  more 
frequent  the  earlier  and  the  more  intense  the  ravages  of 
syphilis  have  proved  to  be. 

The  pancreas  is  sometimes  found  large,  with  diffuse, 
solid,  whitish  deposits  of  interstitial  tissue. 

The  kidneys  are  not  frequently  affected.  The  changes 
met  with  in  them  are  of  three  kinds:  interstitial  hyper- 
plasia, gummatous  infiltration  with  round-cells,  and  en- 
darteritis. That  nephritis  may  be  the  consequence  of  he- 
reditary syphilis  is  claimed  by  H.  A.  Robins,  who  quotes 
Barthelemy  and  Hock  {Virginia  Medical  Monthly,  May, 
1895). 

The  accessory  kidneys  were  once  found  large  by  Baeren- 
sprung.     They  contained  miliary  gummata. 

The  testes  are  liable  to  be  large,  dense,  sclerotic.  In 
the  newborn  interstitial  tissue  hyperplasia  is  more  fre- 
quent; in  older  children,  gummatous  degeneration. 

The  digestive  tract  in  hereditary  syphilis  is  not  liable  to 
exhibit  many  changes.     In  rare  cases  in  the  stomach  and 
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intestines  infiltration  or  ulcerations  were  found  in  the  mu- 
cous membranes  or  in  the  muscular  layers. 

The  lungs  are  diseased  in  early  and  intense  infection. 
In  tliose  dead  or  dying  in  or  after  birth  premature  by  four 
or  six  weeks,  the  lungs  were  large,  solid,  yellowish  (the 
so-called  white  pneumonia),  sometimes  with  interspersed 
softening  or  nodes.  These  processes  are  usually  interstitial, 
the  alveoli  narrowed  by  compression. 

^he  bronchial  glands  are  enlarged,  gray  or  yellow.  Other 
lymph  bodies  are  not  frequently  affected.  They  are  rather 
soft  and  small. 

The  thyroid  was  found  by  Demme  to  contain  gummata 
in  retarded  syphilis. 

The  thymus  gland  is  affected  by  hereditary  syphilis 
more  frequently  than  is  generally  assumed  to  be  the  case. 
However,  since  I  wrote  my  contributions  to  the  "  Anatomy 
and  Pathology  of  the  Thymus  Gland,"  in  the  Transactions 
of  the  Association  of  American  Physicians,  1888,  for  which 
Henry  Koplik  did  the  highly  meritorious  anatomical  and 
microscopic  work,  very  little  has  been  added.  The  blood 
vessels  were  very  much  changed;  indeed,  no  single  coat 
was  affected,  but  a  general  thickening  took  place.  In  some 
instances  the  vessel  was  simply  replaced  by  a  ball  of  con- 
nective tissue.  Thus  alterations  in  the  vessels  looked  like 
those  of  hepatic  or  renal  interstitial  inflammations.  Such 
interstitial  hyperplasia  would  be  found  in  the  thymuses  of 
syphilitic  infants  whether  the  glands  were  large  or  small. 
Besides,  abscesses  were  found  by  Dubois,  by  Haugsted,  in 
two  young  men  with  persistent  thymuses,  and  by  Mewis, 
and  hemorrhages  by  Fuerth,  F.  Weber,  and  others. 

The  heart  is  rarely  affected.  Still,  two  changes  have 
been  met  with,  namely,  fibrous  myocarditis  and  gummata, 
both  in  the  newborn.  The  small  arteries  showed  endar- 
teritis. Kantzow  and  Virchow  have  the  case  of  an  eight- 
month  foetus,  stillborn,  with  a  myoma  at  the  base  of  the 
heart  and  miliary  gummata  on  the  right  ventricle  near  the 
cone  of  the  pulmonary  artery,  together  with  white  hepatiza- 
tion of  the  lungs  and  hemorrhagic  pleurisy.  Hutchinson 
has  the  case  of  a  child  of  one  year  with  syphilitic  myo- 
carditis and  ecchymoses  of  both  ventricles,  and  ulcerations 
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on  the  thighs.  The  infant  died  suddenly  in  orthopnoea. 
Wendt  observed  a  stillborn  infant  with  fibrous  myocarditis 
of  the  right  ventricle,  gummatous  endocarditis  of  the  tri- 
cuspid and  of  the  pulmonary  valves,  and  stenosis  of  the 
latter;  Morgan  an  infant  who  died  at  the  age  of  a  few 
months  with  a  gumma  of  the  anterior  surface  of  the  heart 
and  a  gumma  of  the  liver. 

In  the  pericardium  miliary  syphilomata  were  found,  with 
obliterating  adhesions. 

The  pathological  anatomy  of  the  nervous  system  in  he- 
reditary syphilis  is  but  little  known.  The  so-called  en- 
cephalitis of  the  newborn,  which  was  made  so  much  of 
a  decade  ago,  has  been  proved  by  Jastrowitz  to  be  no  en- 
cephalitis, and  not  syphilitic.  Hemorrhagic  pachymenin- 
gitis is  rare.  Internal  hydrocephalus  has  often  been  ob- 
served in  hereditary  syphilis,  but  endarteritis  has  been 
proved  in  but  few  instances,  and  gummata  still  less.  Rosa 
Engelmann  published  a  case  of  cerebral  syphilis  in  a  ten- 
months-old  child,  in  Medicin,  November,  1893.  Rumpf 
has  but  two  cases.  Starr  declares  it  to  be  quite  rare,  and 
cerebral  gummata  are  very  scarce,  according  to  him,  below 
the  twelfth  year  of  life. 

In  his  last  researches  on  spinal  localization  of  hereditary 
syphilis,  published  in  Nouvelle  Iconographie  de  la  Sal- 
petriere,  1896,  G.  Gasne  arrives  at  the  following  conclu- 
sions: That  the  meningo-medullary  changes  in  the  fcrtus, 
infant,  and  adult  are  identical;  that  the  ganglia  are  infil- 
trated, with  the  nerve-cells  mostly  normal.  There  is  a 
fibrous  thickening  or  infiltration,  with  embryonic  cells 
and  by  connective  tissue,  particularly  of  the  septa  and 
blood  vessels.  These  infiltrations  are  sometimes  of  a  gum- 
matous, round-cell  character.  That  process  is  dissemi- 
nated, mostly,  however,  posterior  both  in  medulla  and  men- 
inges.    But,  indeed,  no  part  was  found  absolutely  normal. 

Symptomatology. — The  syphilitic  foetus  is  of  more 
anaemic,  ashy  appearance  and  of  less  weight  than  the  healthy 
one  of  equal  age.  When  it  dies  its  macerated  tissues 
are  speedily  imbibed  with  blood.  When  death  occurs  in 
early  months  no  pathological  changes  of  a  specific  char- 
acter can  be  made  out.     When  it  is  prematurely  born  and 
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alive  it  almost  always  dies  soon.  When  it  is  born  at  full 
term,  but  thoroughly  syphilitic,  it  is  generally  dead  when 
born,  or  exhibits  some  unmistakable  symptoms.  The  soles 
of  the  feet  and  the  palms  of  the  hands,  either  at  birth  or 
within  a  week,  are  covered  with  pemphigus  bullae,  with  a 
very  shallow  if  any  hyperaemic  edge.  They  are  quite 
numerous,  mostly  solitary,  sometimes  confluent;  rarely  ul- 
cerous at  first.  Besides  a  moderate  coryza,  there  is  no 
visible  symptom  of  syphilis  except  the  universal  feebleness. 
At:|^ophy  is  not  met  with  in  every  case.  The  voice  is  pitiably 
thin.  Most  of  these  cases  will  die;  many  will  live  if  the 
treatment  is  as  active  as  it  should  be  gentle. 

In  most  cases  of  hereditary  syphilis,  however,  the  in- 
fant is  born  apparently  healthy.  Mostly  between  the 
fourth  and  seventh  weeks  the  nasal  respiration  becomes 
impeded  and  noisy,  with  or  without  a  nasal  discharge. 
Dry  crusts  are  more  common.  The  nostrils  are  dry;  there 
are  rhagades.  In  but  rare  instances  the  bones  or  cartilages 
of  the  nose  are  affected.  In  that  case  a  saddle-nose,  like 
that  of  tertiary  syphilis  in  adults,  may  be  the  result. 

Soon  after  the  skin  shows  eruptions  in  all  varieties  of 
exudation,  infiltration,  and  pigmentation.  Sometimes  the 
nail  and  its  matrix  participate  in  the  process.  Sometimes 
there  is  fever.  The  skin  becomes  dry,  there  are  rhagades 
of  lips,  nose,  ears,  eyelids,  mouth,  and  anus.  Three 
stages  of  the  eruptive  process  may  be  distinguished — that 
of  hyperaemia,  of  extra-vascular  infiltration,  and  of  thick- 
ening of  the  epidermis. 

The  forms  of  cutaneous  eruption  at  this  stage  are  roseola, 
with  or  without  the  changes  alluded  to  before,  reddish, 
copper-colored,  its  outlines  mostly  resembling  measles.  This 
macula  becomes  a  papula  by  exudation  and  infiltration, 
which  need  not  be  general  but  occupies  the  centre  of  the 
macula  only.  The  epidermis  becomes  very  thin  and  shining, 
of  an  indefinite  yellowish  color.  The  macula  may  also 
become  a  squama  through  the  process  of  a  dry  desquama- 
tion. In  the  centre  of  the  papula,  which  often  changes  into 
a  vesicle,  a  depression  is  liable  to  take  place,  or  the  vesicle 
is  transformed  into  a  pistule,  or,  when  the  process  of 
granulation  and  pus-formation  is  very  vigorous,  into  a  rupia. 
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In  the  neighborhood  of  secreting  surfaces  the  infiltration 
of  the  tissues  and  the  constant  presence  of  mucus  cause 
the  removal  of  the  epidermis  and  the  production  of  condy- 
lomata, for  instance,  near  and  in  the  mouth,  ear,  eye, 
and  nates.  The  fingers,  mainly  the  last  phalanges,  are  red, 
infiltrated  and  peeling;  the  nails  exhibit  papular  infiltra- 
tion, vesicles  or  pistules  about  the  matrix  (paronychia 
syphilitica),  condylomata  and  hemorrhages.  The  bones  of 
the  phalanges  will  swell,  their  medullary  canal  is  changed 
into  a  large  cavity,  the  bones  become  thin  and  necrotic 
("dactylitis").  Intertrigo  is  common.  It  differs  in  this 
from  the  common  form,  that  real  infiltration  of  the  surface 
and  a  turbid  yellow  color  are  more  frequent. 

The  mucous  membranes  suffer  at  an  early  time  from 
every  form  of  catarrh  to  ulceration;  the  nose,  lips,  cheeks, 
gums,  also  the  transition-membranes,  are  mostly  affected 
— the  soft  palate  not  so  often  as  in  acquired  syphilis.  The 
conjunctivae  are  frequently  catarrhal.  The  cornea  is  liable 
to  be  infiltrated  or  destroyed.  Iritis,  retinitis,  and  turbidity 
of  the  corpus  vitreum  must  be  looked  for.  The  lashes  and 
brows  fall  out.  The  rectum,  which  is  sometimes  pro- 
lapsed, is  ulcerated  or  condylomatous.  The  lymph-nodes 
(rarely  the  cubital)  are  swollen.  Anaemia  is  marked,  and 
the  spleen  is  mostly  felt  enlarged. 

Recovery,  however,  is  apt  to  take  place  under  proper 
treatment,  but  relapses  are  frequent. 

Visceral  syphilis  need  not  be  general  or  intense,  but  it 
may  persist  into  infancy  and  childhood.  The  liver  is 
mostly  affected.  It  is  large  and  hard.  Sometimes  there 
is  ascites.  Jaundice  is  occasionally  seen.  It  appears 
mostly  a  few  weeks  after  birth,  and  may  thus  be  diag- 
nosticated from  the  common  jaundice  of  the  newborn. 
The  absolutely  bad  prognosis  of  Heubner  is  not  borne  out 
by  my  experience.  Two  cases  I  remember  distinctly;  both 
children  are  now  alive  and  in  fair  health.  The  spleen  may 
often  be  felt  under  the  ribs. 

Syphilitic  osteochondritis  is  often  unaccompanied  with 
serious  symptoms,  and  therefore  is  liable  not  to  be  diagnos- 
ticated in  the  beginning.  There  may  be  no  or  very  little 
swelling.     The  joints  are  not  affected.     In  many  the  bones 

378 


HEREDITARY    SYPHILIS 

feel  slightly  swollen.  When  the  swelling  is  more  pro- 
nounced it  is  conical  and  painful.  Sometimes  the  skin 
is  reddened.  Finally,  the  separation  of  epiphysis  and 
diaphysis  may  take  place,  and  crepitation  is  observed  with 
less  pain  than  might  be  expected.  This  condition  is  found 
mostly  on  the  humerus.  In  that  case  the  arm  is  useless 
and  pronated.  This  condition  has  been  described  by  Parrot, 
no  matter  whether  separation  was  complete  or  not,  as 
pseudo-paralysis,  and  goes  by  his  name.  The  excellent 
author  deserved  a  better  fate.  Not  only  is  his  name  con- 
nected with  a  pseudo-paralysis  which  is  neither  "  pseudo  " 
nor  "  paralysis,"  but  imitators  have  since  spoken  of  a 
pseudo-paralysis  in  rachitis.  Next  time  we  shall  hear  of 
a  pseudo-paralysis  in  a  genuine  fracture  of  the  thigh,  in 
sprain  of  the  ankle,  or  in  lumbago. 

That  intestinal  syphilis  persists  into  later  life  has  not 
been  demonstrated.  Cases  of  early  diarrhoea  may  ter- 
minate fatally.  Under  the  heading  "  Atrophia  laevis  baseous 
linguae  "  there  is  a  paper  by  Lewin  and  Heller,  in  Vir- 
chow's  Archiv.,  vol.  cxxxviii.  They  describe  a  smooth 
atrophy  of  the  base  of  the  tongue  which  is  claimed  to 
be  characteristic  of  hereditary  syphilis.  They  also  refer, 
quoting  Robinson,  of  London,  Fournier  and  Hyde,  of  Chi- 
cago, to  the  existence  of  linear,  radiated  cicatrices  around 
the  mouth  from  the  same  cause. 

Hemorrhages  caused  by  hereditary  syphilis  are  mostly 
punctated,  petechial;  they  are  found  on  the  skin,  in  the 
muscles,  in  serous  and  mucous  membranes,  in  the  glands, 
such  as  thymus  and  thyroid;  on  the  pleura  and  pericardium, 
with  or  without  numerous  blood-points  in  the  lungs.  I  have 
often  seen  them  either  immediately  after  birth  or  within 
a  few  weeks.  In  a  few  cases  they  were  subperiosteal,  on 
the  humerus,  sometimes  large  but  isolated,  and  not  con- 
nected with  scurvy.  One  of  the  first  to  point  out  the 
syphilitic  character  of  these  petechiae  was  J.  Lewis  Smith, 
in  1855.  The  usual  lesion  found  is  endarteritis.  Mracek 
found  also  cells  containing  fat  on,  and  dilatation  of,  ca- 
pillaries, and  a  nuclear  proliferation  on  the  vasa  vasorum. 
Finkelstein  reports  the  presence  of  a  bacillus  hemor- 
rhagicus,    like    Kolb,   who    found    it   in   morbus    maculosus 
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(Werlhof).  Still,  it  ought  to  be  mentioned  that  septic 
microbes  are  often  found  in  syphilitic  infants  without 
hemorrhages,  even  in  the  foetus ;  and,  besides,  not  every 
such  hemorrhage  ought  to  be  taken  as  a  positive  proof 
of  syphilis.  Septic  infection  of  any  kind  in  a  vulnerable 
body  may  have  the  same  effect.  Neumann  once  found 
bacillus  pyocaneus,  once  staphylococcus  pyogenes  aureus, 
once  streptococcus.  Whether  Winckel's  disease,  the  so- 
called  "  cyanotic  icterus  cum  haemoglobinuria,"  is  now  and 
then  of  syphilitic  origin  remains  to  be  seen.  In  it  strep- 
tococci, bacillus  enteritidis,  and  bacterium  coli  commune 
have  been  noticed. 

Such  hemorrhages  do  not  occur  in  prematurely  stillborn 
or  dying  infants  solely,  as  Buhl  claimed.  He  observed  them 
himself  in  children  in  whom  syphilis  appeared  after  birth. 
Max  Stoos  reports  the  case  of  a  female  child  of  three 
months  of  a  syphilitic  father.  At  that  age  moist  spots 
appeared  on  face,  hands,  and  soles ;  around  the  nates  the 
skin  was  red.  In  a  few  hours  the  nates,  genitals,  hands, 
feet,  lips,  and  nails  were  blue  with  hemorrhages,  and  on 
the  same  day  there  came  blood  from  the  stomach  and 
anus.  The  loss  of  blood  was  accompanied  by  a  sunken 
fontanelle  and  a  temperature  of  35.2°  C.  The  treatment 
consisted  of  calomel,  warmth  to  the  body,  and  iced  milk. 
The  patient  recovered. 

Appropriate  treatment  is  very  apt  to  procure  more  or 
less  complete  recovery  of  many  syphilitic  infants  who  en- 
joy good  care  and  proper  feeding.  If  the  prognosis  be 
declared  to  be  absolutely  unfavorable  in  all  those  cases 
of  such  infants  brought  up  on  artificial  food,  the  fault 
is  to  be  found  with  the  selection  of  an  improper  one. 
Still,  it  must  be  said  that  the  prognosis  is  doubtful  even 
under  favorable  circumstances.  The  object  to  be  accom- 
plished is  not  only  the  saving  of  life,  but  the  procuring 
of  permanent  health.  This  is  no  easy  task  even  in  ref- 
erence to  those  who  never  exhibit  any  structural  syphilitic 
symptoms,  but  suffer  from  such  low  vitality  that  even  sud- 
den deaths  are  not  very  rare.  In  such  babies  we  notice 
anaemia,  debility,  low  weight,  and  retarded  development. 
When  in  later  years,  in  children  of  six  or  eight  years,  we 
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meet  low  weight,  muscular  debility,  defective  general  de- 
velopment, without  a  tangible  cause,  it  is  worth  while  to 
remember  that  this  condition  may  date  from  the  influence 
worked  by  extinct  paternal  syphilis.  There  is  also  mod- 
erate swelling  of  lymph-nodes  and  a  large  size  of  spleen 
and  still  more  of  the  liver.  The  blood-cells  are  less  in 
number.  Like  those  in  rachitis,  they  are  apt  to  be  nu- 
cleated. There  are  more,  and  perinuclear  leucocytes  and 
myeloplaques  are  frequent.  Bronchitis  and  pneumonia  are 
often  met  with ;  eclampsia  and  chronic  hydrocephalus  are 
not  infrequent  occurrences. 

In  spite  of  treatment  and  apparent  recovery,  however, 
syphilis  may  undergo  further  development  and  reappear 
after  some  time  in  the  shape  of  relapses,  but  the  nature  of 
its  symptoms  will  change.  In  place  of  an  almost  exclu- 
sively interstitial  process,  gummata  and  syphilomata  will 
be  observed,  and  on  the  mucous  membranes  there  is  more 
tendency  to  ulceration.  The  same  disposition  is  met  with 
on  the  fingers  and  toes,  on  cranium,  lips,  tongue,  tonsils, 
eyelids,  ears,  skin,  and  anus.  The  long  bones  will  ex- 
hibit some  periostitis,  and  now  and  then  dry  caries.  But 
it  is  principally  the  cranial  and  facial  bones  and  the 
sternum  which  are  affected.  The  testicles  become  gum- 
matous, and  show  now  and  then  complication  with  caseous 
degeneration.  The  liver  furnishes  a  complication  of  syphi- 
loma and  interstitial  hyperplasia ;  so  do  the  skin  and  subcu- 
taneous tissue.  The  nervous  system,  so  rarely  affected  in  the 
foetus,  exhibits  endarteritis,  with  or  without  gummatous  infil- 
tration. Thus,  nervous  symptoms  are  by  no  means  uncom- 
mon. Sometimes  epilepsy,  imbecility,  or  idiocy,  debility,  or 
convulsions,  or  contractures  are  the  first,  sometimes  the  only, 
symptoms  of  reawakened  hereditary  syphilis.  Atrophy  of 
the  optic  nerve  and  blindness,  which  are  very  exceptional 
occurrences  among  adults,  appear  at  an  early  time.  As 
early  as  1868  Mendel  drew  attention  to  the  influence  of 
hereditary  sj'philis  in  the  causation  of  mental  diseases, 
and  again,  in  1896,  he  furnished  valuable  material  in  the 
same  direction.  In  progressive  paralysis  hereditary  syphilis 
is  no  uncommon  factor,  although  it  generally  does  not  ap- 
pear before  the  first  decade  of  life.     Mendel  has  the  case 
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of  a  girl  who,  after  having  had  her  first  cutaneous  eruption 
at  the  age  of  seven  months,  died  when  eighteen  years  old. 
Wigglesworth  collected  {British  Medical  Journal,  March 
25,  1893)  eight  cases,  with  an  average  at  the  time  of  death 
of  fourteen  years.  Middlemass,  in  the  Journal  of  Medical 
Sciences,  January,  ISQl-,  published  five  cases  of  his  own, 
in  four  of  which  hereditary  syphilis  could  be  made  out  dis- 
tinctly. Thus  it  becomes  apparent,  what  Virchow  stated  in 
Morbid  Tumors,  vol.  ii.,  p.  447,  that  cerebral  syphilis  is 
as  manifold  as  that  of  the  skin,  and  that  the  lesions  are 
sometimes  very  apparent;  sometimes,  however,  difficult  to 
find  without  the  most  painstaking  histological  examination. 
Complications  of  hereditary  syphilis  with  other  diseases, 
forming  what  has  been  termed  mixed  infections,  are  caused 
in  two  different  ways:  Either  the  power  of  resistance  on 
the  part  of  the  patient  is  diminished  by  the  disease,  no 
matter  whether  fully  developed  or  not, — in  that  way  the 
above  diseases  are  fully  explained — or  the  vulnerability 
of  the  tissues  permits  the  invasion  of  known  or  unknown 
microbes.  Through  the  medium  of  abrasion  of  pemphigus 
or  of  other  eruptions  septic  infection  and  furunculosis  are 
not  uncommon.  Affections  of  the  nose  and  ear  give  rise 
to  meningitis.  In  a  similar  way  pyothorax,  purulent  peri- 
tonitis, articular  and  periarticular  abscesses,  also  tubercu- 
losis, find  their  ready  explanation.  The  latter  has  been 
made  the  subject  of  special  research  by  C.  Hochsinger 
{Trans.  Fourth  German  Dermat.  Congress).  Complica- 
tions of  syphilis  and  tuberculosis  are  found  at  a  very  early 
age  when  syphilis  is  inherited  from  the  father  and  tuber- 
culosis from  the  mother.  Caseous  conglomerates  are  often 
claimed  for  both  affections.  When  found,  however,  in 
hereditary  syphilis  they  ought  to  be  considered  syphilomata 
only  when  no  tubercle  bacilli  can  be  discovered.  But  it 
is  noteworthy  that  there  is  great  histological  resemblance 
between  gummatous  and  tuberculous  products.  Both  contain 
giant-cells,  and  tubercle  bacilli  are  also  stained  according  to 
the  method  of  Lustgarten  and  Giacomi.  As  far  as  the 
pneumonia  of  hereditary  syphilis  is  concerned,  it  ought  to 
be  diagnosticated  only  when  there  is  vasculitis  and  inter- 
stitial granulation;  the  so-called  pneumonia  alba  of  heredi- 
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tary  syphilis  and  caseous  degeneration  are  by  no  means 
identical.  When  genuine  caseous  infiltration  is  found  in 
hereditary  syphilis  we  have  to  deal  with  a  mixed  infection. 
(Heubner.) 

Etiology. — The  contagium  of  syphilis  is  not  known.  Its 
transmissibility  through  generations  and  the  uniformity  of 
its  effect  prove  its  organic  character.  Its  virus  is  located 
in  the  pus  of  the  chancre,  in  the  secretion  of  condylomata, 
or  ^  the  blood  of  secondary  syphilis.  Therefore,  it  is 
either  attached  to  the  cells  or  suspended  in  the  blood  or 
lymph  of  the  patient,  or  in  both.  In  an  adult  its  trans- 
mission takes  place  through  inoculation  on  sore  surfaces 
only. 

The  foetus  or  infant  becomes  syphilitic  from  the  father 
(paternal  infection),  or  from  the  mother  (ovular  infection), 
or  from  both. 

1.  From  the  Father. — The  syphilitic  virus  is  in  the  sper- 
matozoon which  combines  with  the  healthy  ovum.  In  that 
case  the  woman  may  remain  uninfected.  Still,  that  occur- 
rence is  rare.  In  some  of  these  cases  the  mothers  remain 
well  until  they  become  diseased  through  kissing  or  nurs- 
ing their  syphilitic  babies,  or  through  a  primary  chancre 
contracted  about  the  end  of  their  pregnancy.  In  a  very 
few  instances  it  has  also  been  observed  that  a  woman 
who  had  syphilitic  children  with  syphilitic  men  had  a 
healthy  child  afterward   from   a  healthy  man. 

2.  From  the  Mother. — The  syphilitic  virus  is  in  the  ovule 
which  combines  with  the  healthy  spermatozoon.  Besides, 
the  embryo  or  fcetus  may  be  infected  by  syphilis  con- 
tracted by  the  mother  during  pregnancy.  Or  it  is  even 
possible  that  the  ovule  not  infected  by  a  former  syphilis 
may  become  infected  through  the  circulating  blood.  Syph- 
ilis is  not  necessarily  ubiquitous  in  the  body,  and  may  af- 
fect one  or  another  of  the  organs  or  tissues.  All  this  is 
in  opposition  to  those  who  deny  the  possibility  of  the  in- 
fection of  the  foetus  through  the  placenta. 

When  both  parents  were  syphilitic,  or  when  the  woman 
was  infected  during  or  about  conception,  abortion  will  take 
place  in  the  early  part  of  pregnancy. 

When  in  one  or  both  the  syphilis  was  less  pronounced, 
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no  matter  whether  treated  or  not,  the  foetus  will  be  carried 
longer,  will  be  born  premature,  with  morbid  changes  in 
skin  and  viscera,  and  die  soon;  or  it  may  be  born  on  time, 
with  symptoms  of  syphilis,  and  either  die  soon  or  not,  ac- 
cording to  the  amount  of  virus  in  circulation. 

When  the  virus  is  still  less  poisonous,  the  foetus  may  be 
born  on  term,  and  after  having  lived  a  few  weeks,  may 
develop  symptoms  of  syphilis.  It  may  even  happen  that 
the  first  symptoms  become  manifest  in  later  years,  accord- 
ing to  Kassowitz  by  the  fourteenth,  Fournier  the  twenty- 
fifth,  Henoch  the  twentieth,  Robert  J.  Lee  the  thirtieth,  or 
later. 

All  these  conditions  may  be  experienced  in  the  same 
family.  From  year  to  year  the  virulence  of  the  syphilitic 
infection  may  decrease  either  through  treatment  or  spon- 
taneously, and  pregnancies  following  each  other  may  re- 
sult consecutively  in  abortion,  in  premature  birth,  in  birth 
on  time  with  immediate  syphilis,  in  birth  on  time  with 
syphilis  showing  its  first  symptoms  after  weeks  or  after 
months,  or  perhaps  even  after  years,  or  in  the  birth  of  a 
healthy  baby  who  remains  healthy,  or  in  the  birth  of  a 
healthy  baby  that  may  never  be  genuinely  syphilitic,  but 
exhibit  gradually  some  constitutional  disorder — the  para- 
syphilitic  symptoms  of  Fournier. 

This  diminution  in  the  influence  of  the  virus  is  slow  in 
some,  more  rapid  in  others.  It  need  not,  however,  be 
gradual  or  regularly  progressive.  On  the  contrary,  it  is 
a  fact  that  in  families  so  affected,  healthy  babies  are  suc- 
ceeded by  diseased  or  dead  ones. 

Why  should  that  happen?  The  explanation  of  this 
interesting  fact  lies  in  the  inequality  in  the  infection  of 
different  tissues  or  organs  of  the  parent  or  parents,  for 
the  power  of  resistance  of  certain  cell-conglomerates  is  an 
element  of  importance  in  our  calculations.  Some  organs 
may  be  comparatively  intact  and  still  infect  (through  the 
poisoning  influence  of  the  circulating  virus)  at  some  later 
period.  This  appears  established.  Thus  the  testes  or  the 
ovaries  may  be  intact  at  one  time,  and  a  healthy  baby  be 
produced,  and  diseased  at  a  later  period.  Or  one  of  them 
only  may  be  diseased,  or  isolated  parts  of  one,  or  cells, 
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and  the  result,  whether  a  thoroughly  diseased  baby  or  one 
mildly  so,  or  a  constitutionally  infirm  or  a  healthy  baby, 
may  depend  on  the  mere  accident  of  the  presence  of  a 
healthy  or  tainted  spermatozoon  or  ovule. 

Few  mothers  appear  to  be  infected  from  their  embryo, 
or  fcEtus,  or  child.  This  observation  was  first  made  by 
Baumes  and  by  Colles.  By  the  latter's  name  this  law 
is  known  among  us.  It  has  been  confirmed  by  Ricord, 
Di^y,  Fournier,  and  others.  Certainly  it  can  be  more 
easily  understood,  and  particularly  in  the  line  of  recent 
bacteriological  knowledge,  that  there  should  be,  or  may  be, 
a  great  difference  between  the  microbic  virus  which  in- 
fects directly,  and  its  toxins  which  may  cause  immunity 
for  the  mother  (and  possibly  for  the  child,  which  may  be- 
come not  syphilitic,  but  constitutionally  infirm). 

For  it  is  a  fact  that  healthy  mothers  do  not  share  in 
many  instances  the  manifest  syphilis  of  their  offspring, 
who,  while  unable  to  infect  their  mothers,  may  at  any 
time  injure  an  attendant  or  wet-nurse.  In  this  way  a 
woman  may  have  healthy  children  from  healthy  men,  syph- 
ilitic children  from  syphilitic  men,  in  alternation.  This 
very  fact  of  possible  infection  of  a  succeeding  baby  after 
a  healthy  one,  and  the  observation  of  cases  in  which  mothers 
were  undoubtedly  made  syphilitic  by  their  syphilitic  foetuses, 
render  immunization  very  questionable  as  to  its  power  or 
durability.  Altogether,  our  power  to  immunize  by  the  toxins 
of  microbes  leaves  as  yet  much  to  be  desired.  A  certain 
amount  of  preventive  effect  may  exist  in  healthy  babies 
born  of  syphilitic  parents,  and  if  Fournier  contends  that 
such  a  child  cannot  be  infected  by  its  syphilitic  mother, 
he  is  borne  out  by  some  of  our  experience.  But  we  ought 
not  to  forget  the  difference  in  this  respect  between  the 
syphilis  contracted  during  conception  and  that  acquired 
from  a  mother  who  became  syphilitic  during  pregnancy. 
This  syphilis  may  be  and  frequently  is  transmitted  to  the 
baby  during  birth  and  later.  There  are  even  a  few  cases 
of  hereditary  syphilis  which  were  not  protected  against  a 
new  infection.  Nature  is  not  so  positive  and  categorical 
and  imperative  as  not  to  permit  of  modifications  and  ex- 
ceptions. 
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The  communication  of  syphilis  to  the  offspring  from 
a  mother  who  became  syphilitic  during  pregnancy  is,  how- 
ever, rare,  for  the  corpuscular  virus  of  syphilis  does  not, 
like  that  of  anthrax  or  tuberculosis,  easily  penetrate  the 
walls  of  blood  vessels.  But  when  the  maternal  and  foetal 
side  of  the  placenta  become  diseased  at  the  same  time, 
the  infant  may  become  syphilitic.  In  the  immunity  of 
mothers  Fournier  does  not  believe,  but  he  proclaims  an  in- 
definite period  of  latency.  A  man  with  latent  syphilis  in- 
fects the  embryo,  this  the  mother.  She  becomes  secondarily 
syphilitic,  directly  from  the  child,  without  a  bubo;  after 
that  no  more  infection  can  take  place  from  her  offspring. 

According  to  Fournier,  when  both  parents  were  syphilitic 
the  mortality  of  the  offspring  was  68.5  per  cent.;  when  the 
mother,  60  per  cent.;  when  the  father,  28  per  cent.  When 
there  were  acute  symptoms  in  the  parents  during  the  year 
preceding  conception,  the  cases  were  grave.  Even  the  ab- 
sence of  syphilitic  symptoms  during  three  years  before 
conception  yields  only  a  doubtful  protection,  which  be- 
comes more  certain  when  the  father  (mother)  is  treated 
successfully  during  that  period. 

The  transmissibility  to  the  fcetus  of  syphilis  acquired  by 
the  mother  during  her  pregnancy  has  been  lately  (Boston 
Medical  and  Surgical  Journal,  1896]  discussed  by  Abner 
Post.  According  to  him,  the  difficulty  of  diagnosis  is  con- 
fused by  three  other  possibilities  besides  this  transmis- 
sion of  acquired  syphilis,  namely,  the  syphilis  of  the  in- 
fant may  have  been  inherited  from  the  syphilitic  father 
before  the  mother  contracted  her  syphilis;  or  the  mother 
may  have  been  syphilitic  before  the  symptoms  of  alleged 
acquired  syphilis  showed  themselves ;  or  the  infant  may 
contract  its  syphilis  during  birth.  He  decidesj  however, 
in  favor  of  the  transmission  as  above  stated,  led  by  a  few 
cases  sufficiently  well  authenticated.  Indeed,  variola  and 
malaria  are  thus  transmitted.  The  microbes  of  anthrax, 
glanders,  pneumonia,  typhoid,  tuberculosis,  and  coli  com- 
mune pass  the  placenta.  Cannot  the  unknown  bacillus  of 
syphilis  do  the  same."*  It  is  true  that  there  is  no  direct 
communication  between  the  maternal  and  the  foetal  side  of 
the  placenta,  but  there  are  exceptions,  and,  as  stated  above, 
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many  of  them.  The  intrauterine  infection  of  syphilis  is 
too  well  known  to  be  denied,  though  the  explanation  may 
appear  insufficient. 

Retarded  Syphilis.  (Syphilis  Tarda.) — The  appear- 
ance of  tertiary  symptoms  of  syphilis  is  sometimes  retarded 
until  the  fifth,  tenth,  twentieth,  or  even  thirtieth  year  of 
life.  There  is  no  unanimity,  however,  as  to  their  origin. 
Some  assert  their  appearance  at  that  late  period  in  cases 
wh?re  no  syphilitic  symptoms  ever  existed  before.  Others 
take  them  for  the  reappearance  of  syphilis  after  it  has  been 
observed  and  treated  in  infancy.  Both  the  long  latency 
and  the  long  intermission  are  hard  to  understand  unless 
by  assuming  that  the  virus  was  communicated  to  or  stored 
away  in  a  single  organ  or  a  few  organs  which  were  not, 
or  need  not  be,  in  very  active  communication  with  the 
rest  of  the  body  (bones  or  capsulated  lymph-bodies).  In 
connection  with  this  fact  it  is  noteworthy  that  the  limita- 
tion of  syphilis  to  certain  organs  is  quite  frequently  a 
peculiarity  of  this  retarded  form,  which  will  certainly, 
in  many  instances,  appear  even  when  the  children  were 
under  specific  treatment  up  to  an  advanced  age  (Kasso- 
witz).  In  40  per  cent,  of  such  cases  Fournier  and  Hoch- 
singer  found  bone  diseases,  either  as  ostitis  or  periostitis. 
The  hyperplastic  form  of  the  latter  causes  hard,  not  very 
painful,  and  sloping  swelling,  mostly  on  tibia,  humerus,  or 
forearm.  The  gummatous  variety  on  tibia,  sternum,  or 
head  is  softer.  It  may  terminate  in  an  occasional  spon- 
taneous recovery  or  in  permanent  depressions,  or  in  tophi, 
or  in  ulcerations.  When  it  extends  to  bones  it  causes 
loss  of  substance  (Virchow's  "  dry  caries "),  with  de- 
struction of  bone  or  atrophy  of  cartilage.  The  gummatous 
form  of  osteomyelitis  is  mostly  seen  in  the  epiphyses  during 
the  advanced  period  of  childhood. 

The  joints  are  often  the  seat  of  "  rheumatic,"  "  rheu- 
matoid "  pain.  Occasionally  "  growing  pains  "  are  of  that 
character.  Chronic  synovitis  (white  swelling),  when  bi- 
lateral, is  apt  to  be  syphilitic;  when  unilateral,  tuberculous. 
In  rare  instances  it  assumes  the  character  of  arthritis 
deformans. 

The   ^skin,  mainly   of  \he   face   and   the  calves,  exhibits 

387 


DR.    JACOBFS    WORKS 

gummata  or  hard  nodulations  of  pinhead  or  pea-size,  of 
dark  brown  color  (lupus  is  bright  red).  Originating  in 
the  cutis,  they  reach  the  surface,  where  they  form  crusts 
or  ulcerations,  in  circular  or  semi-circular  shape. 

The  mucous  membrane  of  the  nose  is  merely  catarrhal 
or  thickened  at  first.  It  is  covered  with  crusts  or  excori- 
ations in  the  interior  or  on  the  alae.  Respiration  becomes 
difficult  and  snoring.  Nodulations  and  ulcerations  make 
their  appearance,  with  ozaena.  The  latter  may  accompany 
the  hyperplastic,  atrophic,  or  the  ulcerous  form  of  rhinitis. 
Loss  of  substance  follows  the  ulceration,  perforation  takes 
place  in  the  septum,  the  ethmoid  bone  and  the  superior 
maxilla,  until  finally  the  osseous  foundation  gives  way  and 
the  nose  sinks  in. 

The  pharynx  and  palate  are  affected  similarly.  The  first 
change  is  of  a  catarrhal  nature.  A  dark  erythematous  red- 
ness is  observed  first,  with  or  without  condylomatous 
patches.  Gummatous  infiltration  and  nodulation,  adhesions 
between  soft  palate  and  posterior  wall  of  pharynx,  or  be- 
tween tongue  and  pharynx,  and  perforation  of  the  palate, 
mostly  in  its  median  line,  will  follow. 

The  tongue  exhibits  gummata,  undermined  ulcerations, 
and  radiated  cicatrices,  and  the  epiglottis  multiple  polypoid 
hyperplasias. 

The  changes  in  the  larynx  look  innocent  enough  at  first, 
when  catarrh  and  erythematous  redness  alone  are  discov- 
ered. The  malignant  character  is  often  developed  quite 
rapidly,  with  the  appearances  of  cicatrices,  gummatous 
infiltration,  ulceration  and  tumors.  In  all  such  cases  the 
prognosis  is  worse  than  in  those  of  acquired  syphilis. 

In  the  sexual  organs  Fournier  found  gummata  in  rare 
instances.  In  the  muscles  they  have  been  mistaken,  as 
also  in  acquired  syphilis,  for  sarcoma. 

The  lymph-nodes  are  not  frequently  large,  but  they 
are  swollen  in  most  cases  about  the  neck,  in  the  axilla, 
and  in  the  groins.  Heubner  found  the  cubital  glands  also 
enlarged.     Usually  these  swellings  are  painless. 

The  eyes  suffer  in  advanced  childhood,  mostly  about 
the  tenth  or  twelfth  year,  from  a  peculiar  form  of  inter- 
stitial keratitis.     It  exhibits  local  or  universal  turbidity,  a 
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milk-glass  color,  with  nodular  or  general  vascularization, 
brownish  or  whitish  (leucoma).  The  latter  form  is  mostly- 
incurable.  The  other  variety  may  recover.  This  keratitis, 
however,  is  not  always  syphilitic.  Some  authors  attribute 
35,  others  80  per  cent,  of  this  retarded  form  to  syphilis. 
Retinitis  is  often  found  with  it  (Hirschberg).  Iritis 
is  not  a  tertiary  but  a  secondary  symptom  of  syphilis 
only. 

A  painless  otitis  media  has  been  observed  by  Fournier. 
Labyrinthine  (nervous)  deafness  may,  if  noises  and  dizzi- 
ness appear  first,  occur  about  puberty.     It  is  incurable. 

In  connection  with  keratitis  and  deafness  there  is  a  pe- 
culiarity of  the  two  inner  permanent  incisors.  These  three 
anomalies  Fournier  named  the  "  Hutchinson  trias."  These 
incisors  are  small,  low,  narrow,  notched,  distant  from  each 
other  and  the  other  teeth,  and  turned  round  their  axes. 
The  lower  incisors  and  the  canines  will  sometimes  partici- 
pate in  this  morbid  condition,  which  is  caused  by  the  fact 
that  they  are  all  formed  in  their  alveolar  sacs  in  the  first 
few  months  of  life,  at  a  time  when  the  temporary  teeth 
have  already  been  supplied  with  their  dentine. 

The  liver  and  spleen  are  often  found  enlarged,  hard, 
nodulated.  This  process  is  interstitial,  and  may  result  in 
cicatricial  induration.  Amyloid  degeneration  is  also  found. 
Ascites  is  rare.  Jaundice  has  not  been  observed.  These 
changes   are  not  often   noticed   before  the  tenth   year. 

The  kidneys  are  but  rarely  found  with  interstitial  or 
amyloid  changes. 

The  alterations  of  the  nervous  system  are  probably 
identical  with  those  of  acquired  syphilis.  Headaches,  tin- 
nitus, dizziness,  alteration  of  temperament,  idiocy,  epilepsy, 
sometimes  hemiplegia  (this  may  be  the  result  of  an  epilep- 
tic attack)  have  been  found.  Fournier  observed  myelitis, 
tabes,   and  multiple  sclerosis. 

There  is  no  positive  experience  with  regard  to  the  sexual 
organs.  If  the  ova  or  testes,  with  their  spermatozoa,  were 
affected,  transmission  to  the  third  generation  would  be 
possible.     Hitherto  it  has  been  denied. 

Diagnosis. — When  abortion  takes  place  before  the  fifth 
month  no  diagnosis  of  syphilis  can  be  made.    When  near  the 
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normal  end  of  utero-gestation  there  is  an  epiphyseal  osteo- 
chondritis, mainly  of  the  lower  extremities.  The  spleen 
exhibits  mostly  gummatous  tumors,  with  cicatricial  tissue 
and  adherent  peritonitis.  When  the  foetus  lives  nearly  up 
to  the  close  of  utero-gestation  the  anatomical  proofs  of 
syphilis  increase  in  number.  When  born  at  full  terra 
the  infant  may  exhibit  pemphigus  of  the  palm  of  the  hand 
or  of  the  sole  of  the  foot,  also  visceral  changes.  Those 
less  thoroughly  poisoned  show  a  pale  red  or  brown  ex- 
anthem  on  face,  hands,  feet,  and  genitals,  also  coryza, 
also  the  rhagades  of  the  lips  and  at  anus,  described  above, 
and  often  swollen  spleen.  The  coryza  may  be  dry,  the 
exanthem  absent,  and  there  are  only  a  grayish,  yellowish 
discoloration  and  squamous  condition  of  the  surface.  All 
these  syphilides  may  be  complicated  with  an  innocent  in- 
tertrigo. The  latter  is  so  common,  with  or  without  furun- 
culosis,  that  particular  care  should  be  taken  not  to  mistake 
it  for  syphilis.  When  the  infants  live  to  the  second  or 
fourth  year,  condylomata  may  point  equally  to  hereditary 
or  to  acquired  syphilis.  Small,  thin  cicatrices  on  the  nose 
mean  mostly  heredity.  After  the  second  dentition  Hutch- 
inson's teeth  are  mostly,  not  always,  met  with.  Anaemia 
is  profound,  the  complexion  yellowish.  In  retarded  syph- 
ilis the  testes  may  remain  small,  with  no,  or  little  hair  on 
pubes.  The  mammae  are  small  or  quite  infantile;  the  nose 
small  and  deformed.  There  are  cicatrices  on  the  lips, 
the  hair  is  thick  and  dry  and  misshapen.  Excessive  mor- 
tality amongst  the  children  of  a  family  is  suspicious. 

Prognosis. — The  great  mortality  of  infants  suffering 
from  actual  or  modified  symptoms  or  consequences  of 
syphilis  makes  the  prognosis  very  doubtful.  Mild  cases, 
and  infants  at  the  breast  have  a  better  chance  than  others. 
In  crowded  public  institutions  they  die,  as  most  other  babies 
do,  though  ever  so  well  and  healthy  on  admission.  The 
retarded  form,  with  bone  affections  solely,  are  promising; 
with  affections  of  the  skin  and  nodulations  of  the  mucous 
membranes,  less  so.  Keratitis  is  pretty  bad;  deafness  still 
worse;  tumefaction  of  the  liver  and  spleen  is  obstinate; 
many  nervous  derangements  are  remedial  when  taken  in 
time.     Relapses  are  frequent. 
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Prevention. — The  prevention  of  hereditary  syphilis  is 
based  in  part  on  that  of  syphilis  in  general.  Public  hygiene 
is  not  benefited,  as  they  try  to  do  in  New  York,  under 
the  guidance  of  a  combination  of  ignorance  and  hypocrisy, 
by  disseminating  venereal  diseases  throughout  the  whole 
city ;  but  by  wise  superintendence  and  control  of  the  "  social 
evil."  A  syphilitic  person  must  not  marry.  When  a  man 
has  contracted  syphilis  he  ought  to  be  treated  methodically 
two^ears,  and  before  he  marries  three  years  ought  to  elapse 
after  the  last  symptoms  of  syphilis  were  noticed.  Dur- 
ing pregnancy  in  suspected  wedlock,  both  man  and  woman 
ought  to  be  treated. 

Treatment. — An  infant  with  hereditary  syphilis  will  not 
infect  its  own  mother,  and  ought  to  be  nursed.  A  healthy 
wet-nurse  may  be  infected  by  the  nursing,  and  when  hired 
ought  to  be  informed  of  possible  danger.  Careful  artificial 
feeding  will  render  the  necessity  of  employing  wet-nurses 
more  and  more  superfluous,  to  a  certain  extent.  The  treat- 
ment of  a  syphilitic  infant  should  be  continued  several 
years.  After  the  symptoms  have  receded  it  may  be  inter- 
rupted and  recommenced.  Relapses  ar^  too  frequent 
not  to  be  considered  as  great  dangers.  Hydrargyrum 
does  not  affect  the  mouth  and  intestines  of  infants  and 
children  as  it  does  those  of  adults.  Calomel  should  be 
given  many  weeks  in  doses  of  a  twelfth  to  an  eighth  of 
a  grain  three  times  a  day.  When  anaemia  is  very  urgent, 
iron  may  be  given  at  the  same  time.  If  in  rare  cases 
there  be  a  gastric  or  intestinal  disorder,  this  is  corrected 
by  a  few  drops  of  camphorated  tincture  of  opium  admin- 
istered from  time  to  time.  The  green  iodide  of  mercury  is 
not  so  well  tolerated  as  calomel,  and  the  oxidulated  tannate 
of  mercury  recommended  by  Lustgarten  does  not  seem 
to  offer  any  advantages.  Hydrargyrum  cum  creta  may  be 
given  in  three  daily  doses  of  one-sixth  to  one-third  grain 
each.  No  reliance  ought  to  be  placed  on  mercury  given 
to  the  mother  or  nurse,  for  its  elimination  through  the 
milk  is  an  uncertain  process  and  an  unknown  quantity. 
Inunctions  of  five  or  ten  grains  of  blue  ointment  daily 
have  been  employed  by  many  authors.  If  there  be  any 
(rare)   contraindications  to  the  internal  administration  of 
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mercury,  they  are,  however,  quite  welcome.  But  the  skin 
of  babies  is  very  vulnerable.  That  is  why,  on  no  account, 
oleate  of  mercury  should  be  used.  Widerhofer  modifies 
inunctions  by  applying  a  mercurial  plaster  of  the  size  of 
a  hand  to  the  intrascapular  region.  In  urgent  cases, 
mainly  those  in  which  symptoms  of  syphilis  are  observed 
in  the  newborn,  corrosive  sublimate  should  be  used  sub- 
cutaneously.  To  prevent  occasional  indurations  the  injec- 
tions should  be  made  into  the  muscular  tissue,  and  the 
original  solution  of  Lewin  should  be  diluted.  A  solution 
of  one  part  of  corrosive  sublimate  and  two  of  chloride  of 
sodium  in  two  hundred  parts  of  water  is  well  tolerated. 
From  ten  to  fifteen  drops  may  be  injected  daily.  Condylo- 
mata heal  under  the  external  application  of  calomel.  The 
nasal  ulcerations  do  well  with  red  precipitate  ointment. 
The  secondary  stage  of  syphilis  does  not  require  iodides. 
Baths  with  corrosive  sublimate  (1:  10,000)  answer  well  in 
extensive   cutaneous  eruptions. 

Syphilis  tarda  shows  itself  mostly  in  the  bones.  Iodide 
of  potassium  in  three  daily  doses  of  from  seven  to  fifteen 
grains  each  is  w.ell  borne  and  effective.  In  iodism  affecting 
the  mucous  membrane  Rabl  recommends  the  addition  of 
atropin.  I  have  mostly  added  potassic  chlorate  in  doses, 
changing  according  to  age  (child  of  twelve  years  not  more 
than  half  a  drachm  daily).  When  abdominal  viscera  or 
the  nervous  system  are  affected  at  the  same  time,  blue 
ointment,  fifteen  to  twenty-five  grains  daily,  is  to  be  rubbed 
in  for  five  successive  days  with  an  interruption  of  two  days 
afterward.  Mineral  baths  containing  iodine  (St.  Cath- 
erine's, Kreuznach)  are  very  wholesome.  When  ill  nutri- 
tion and  anaemia  are  very  marked,  arsenic,  or  iron,  or  both, 
should  be  administered. 

Sero-therapy  in  the  shape  of  subcutaneous  injections, 
in  the  prior  stages  of  sj'philis,  of  blood-serum  taken  from 
patients  affected  with  tertiary  syphilis,  has  been  rather 
unsuccessful  hitherto. 
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The  young  infant  has  less  blood,  in  proportion  to  its 
entire  weight,  than  the  adult.  This  blood  has  less  fibrin, 
less  salts,  more  hemoglobulin  in  the  newborn,  less  hemo- 
globulin  in  the  infant  of  a  few  months,  less  soluble  albu- 
min, less  specific  gravity,  and  more  white  blood  corpuscles 
than  the  blood  of  advanced  age.  Therefore  the  blood  of 
the  infant,  the  newborn  included,  by  its  very  composi- 
tion, appears  to  predispose  to  pathological  changes  based 
upon  its  physical  condition.  Amongst  these  pathological 
changes,  however,  hemorrhage  is  not,  as  long  as  the  con- 
dition of  the  blood  vessels  is  absolutely  normal.  Thus  it 
is  the  latter  which  has  to  be  studied  to  explain  the  causa- 
tion of  hemorrhage. 

The  proportion  of  the  heart  to  the  rest  of  the  body  is 
largest  about  the  time  of  birth,  and  remains  so  for  a  little 
while.  That  would  appear  to  increase  the  blood  pres- 
sure in  the  arterial  system,  but  E.  Hofmann  discovered 
the  peculiar  fact  that  the  arterial  pressure  is  very  small 
in  the  newborn  animal.  Even  as  large  arteries  as  the 
carotid,  when  cut,  do  not  spurt  as  in  the  adult.  This 
lack  of  elasticity  is  one  of  the  reasons  why  cords  not 
litigated  may  not  bleed,  with  the  exception  of  those  cases 
in  which  the  arterial  pressure  is  increased  by  a  moderate 
degree  of  asphyxia,  or  the  lungs  are  not  inflated  in  con- 
sequence of  incomplete  development  of  the  muscular 
strength,  in  the  prematurely-born  fetus.  The  low  de- 
gree of  arterial  pressure  would  also  account  for  occa- 
sional venous  stasis,  with  the  result  of  increasing  the  pre- 
disposition to  hemorrhage  in  the  venous  territory. 

All  this  is  within  the  range  of  the  normal  condition  of 
the  young  blood  vessels.  They  may  be  torn  by  violence 
or  undergo  the  results  of  embolism.  The  latter  takes  place 
in  the  newborn,  as  it  does  in  advanced  age.     It  is  true  that 
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congenital  heart  disease  is  not  liable  to  produce  it,  but 
thrombi  taken  up  in  the  ductus  arteriosus  Botalli  may  be 
carried  into  and  fastened  in  an  arterial  capillary  of  the 
stomach  or  duodenum,  and  thereby  produce  melena. 

In  the  arteries  of  medium  and  small  calibre  the  elastic 
membrane  is  thin  and  simple;  it  is  only  in  larger  arteries 
that  elastic  fibres  will  also  extend  into,  and  mix  with, 
the  adjoining  layers.  The  elastic  membrane  is  liable 
to  be  thin  where  arterial  branches  are  given  off.  It  is 
here  where  spontaneous  hemorrhages  are  apt  to  take  place. 
It  is  here  also  where,  in  later  life,  aneurisms  are  met 
with,  such  as  find  no  ready  explanation  by  an  injury. 
Even  when  an  injury  has  been  received,  it  is  most  prob- 
able that  aneurisms  will  form  on  the  very  spot  of  the 
feeblest  development  of  the  elastic  tissue. 

In  some  cases  of  aneurisms  in  the  young,  Eppinger  found 
the  elastic  tissue  abruptly  torn;  the  muscular  layer  was 
in  a  similar  condition,  and  the  two  joined  each  other  in 
the  most  various  ways.  In  some  cases  the  muscular  layer 
did  not  stop  abruptly,  but  grew  gradually  thinner  and 
exhibited  granular  degeneration. 

The  elastic  tissue  is  disseminated  in  very  various  pro- 
portions, both  normally  and  abnormally.  To  the  latter 
class  belongs  what  I  have  just  said;  to  the  former  the 
fact  that,  for  instance,  in  the  vessels  of  the  umbilical  cord 
there  is  no  elastic  membrane  and  no  intima.  Some  elastic 
tissue  is  found  near  the  umbilicus,  it  is  true;  gradually 
increases  in  the  abdominal  cavity;  but  the  intima  is  not 
developed  in  the  arteries  until  they  are  in  close  proximity 
to  the  iliac.  Thus,  by  the  massive  and  powerful  develop- 
ment of  the  muscular  layer  only,  besides  the  low  degree 
of  arterial  pressure,  is  it  explained  why  there  are  so  few 
hemorrhages  from  the  cord,  though  no  ligatures  have  been 
applied.  Thus,  however,  it  is  also  explained  why  a  slight 
irregularity  in  the  development  of  the  muscle  to  which 
the  contraction  and  closure  of  the  arteries  are  delegated, 
suffices  to  keep  up  a  hemorrhage  from  the  stump  after  it 
has  once  started. 

Congenital  incompetency  of  the  whole  wall  of  blood 
vessels  is  by  no  means  infrequent.     It  may  be  so  marked 
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as  to  predispose  to  the  formation  of  aneurismal  dilatations. 
Cruveilhier  described  a  case  of  cirsoid  aneurism  depend- 
ing on  congenital  thinness  of  the  tunica  media,  and  re- 
fers to  the  fact  that  sometimes  a  thin  artery  cannot  be 
diagnosticated  from  a  vein.  Virchow  explained  the  most 
persistent  and  incurable  cases  of  chlorosis  by  the  thin- 
ness and  smallness  of  the  arteries,  and  met  with  a  case 
of  simple  dilatation  of  the  blood  vessels  of  the  pia  mater, 
and  consequent  aneurism,  which  depended  on  atrophy  of 
the  media.  Klebs  observed  thin  vessels  in  a  dropsical 
child  of  thirty-two  weeks,  and  C.  O.  Weber,  Balassa,  and 
Gall  refer  pointedly  to  the  influences  of  congenital  atrophy 
and  debility  of  the  arterial  walls.  Finally,  Dieulafoy 
(Gaz.  hebdom.,  1877  16-18)  described  the  case  of  heredi- 
tary cerebral  hemorrhage  which  defies  any  other  explana- 
tion besides  that  of  a  physical  defect. 

Abnormal  smallness  of  the  arteries  has  attracted  the 
attention  of  many  observers  as  a  far  from  infrequent  oc- 
currence. Lanceraux  describes  an  aorta  which  was  thin, 
yellowish,  and  fatty,  and  had  a  circumference  of  only 
five  or  six  centimeters  in  the  adult.  Long  before  him 
Morgagni  and  Meckel  observed  a  deficient  development  of 
heart  and  aorta,  and  Rokitansky  found,  at  the  same  time, 
smallness  of  the  heart,  arteries,  sexual  organs,  and  body. 
On  these  he  does  not  look  as  secondary  atrophy,  but  as 
original  hypoplasia,  without,  however,  connecting  them  with 
chlorosis.  Bamberger  speaks  of  small  arteries  not  inter- 
fering with  the  size  of  the  body,  but  resulting  in  chlorosis 
without  or  with  hemorrhages.  Such  hemorrhages  have 
been  noticed  by  Trousseau  in  later  life;  he  describes  a 
hemorrhagic  form  of  chlorosis.  Virchow  also,  who  has 
traced  better  than  anybody  the  connection  of  small  ar- 
teries with  the  worst  forms  of  chlorosis,  connects  these 
occurrences  with  the  profuse  hemorrhages  sometimes  tak- 
ing place  during  chlorosis  itself. 

There  are  blood  vessels  so  thin  and  incompletely  de- 
veloped, and  at  the  same  time  integuments  so  poorly  formed, 
that  bleeding  will  now  and  then  make  its  appearance 
spontaneously.  I  have  described  two  such  cases — par- 
ticularly one  in  which  blood  would  trickle  from  the  sur- 
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face  of  the  lower  extremity  like  perspiration,  in  drops, 
day  after  day,  until  the  newborn  died  of  exhaustion.  In 
such  a  case  the  deterioration  of  the  vessel  tissue  does  not 
necessarily  depend  on  a  constitutional  disease,  but  on  in- 
sufficient structure  onlj^.  Of  constitutional  diseases,  it 
is  principally  syphilis  which  gives  rise  to  such  a  hem- 
orrhagic diathesis. 

Whether  histological  changes  of  the  blood-vessel  walls 
take  place  in  the  newborn — as,  for  instance,  the  hyaline 
degeneration  of  Recklinghausen's — remains  to  be  seen.  The 
few  cases  in  which  it  was  known  to  give  rise  to  hemorrhages 
were  babies  of  nearly  a  year.      ... 

Not  every  case  of  hematoma  of  the  sterno-cleido-mastoid 
muscle  is  due  to  the  meddlesome  practice  of  squeezing, 
twisting,  and  pulling,  but  there  are  many  of  the  kind. 
The  greater  the  fragility  of  the  blood  vessels  of  the  new- 
born, the  greater  ought  to  be  hesitation  and  caution  on 
the  part  of  the  obstetrician. 

Though  the  undeveloped  condition  of  the  blood  vessels 
and  of  the  cranial  bones  of  the  newborn  are  the  usual 
causes  of  cephalhematoma,  still  many  cases  of  this  anomaly, 
and  particularly  the  more  dangerous  ones,  are  avoidable. 
For  there  is  no  doubt  in  my  mind  of  this,  that  the  pres- 
sure of  the  forceps  produces  many.  Altogether  the  ef- 
fect of  that  instrument  has  been  estimated  with  too  great 
leniency.  When  I  was  young  I  was  taught,  and  even  at 
present  it  is  claimed,  that  it  acts  by  traction  only,  and 
not  by  pressure.  The  fact  is  that  it  must,  by  its  very 
presence  between  the  head  and  the  pelvis,  diminish  the 
narrow  space.  That  it  compresses  the  head  is  but  too 
plainly  seen  by  its  traces  left  on  the  surface,  with  or 
without  suffusion,  abrasion,  and  local  indentation.  By  so 
doing  it  strains,  presses,  tears  blood  vessels,  and  there 
can  be  no  doubt  that  hemorrhages  follow  many  an  appli- 
cation of  the  instrument.  The  frequent  connection  of  ex- 
ternal and  internal  hematoma  endangers  the  brain  to  a 
great  extent.^ 

1  Drs.  Winkler  and  Bollaan  have  written  a  paper  in  a  Dutch 
medical  journal  on  "  The  Forceps  as  a  Cause  of  Idiocy."     They 
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It  is,  however,  but  just  to  say  that,  when  we  remember 
that  it  is  indeed  pressure  which  gives  rise  to  hemorrhage 
(and  thereby  serious  cerebral  consequences)  ;  further,  that 
there  are  more  fatal  cases  from  prolonged  labor  than  from 
forceps,  and  that  a  great  many  fetuses  beginning  to  die 
in  utero  are  kept  alive  by  the  speedy  use  of  the  forceps, 
this  instrument  may  still  be  less  guilty.  The  real  cause 
of  the  cerebral  disturbance  is  traumatic  injury  of  cerebral 
tiss^,  or  hemorrhage,  or,  at  all  events,  circulation  ren- 
dered abnormal   for  a  shorter  or  longer  time. 

This  takes  place  in  asphyxia,  or  suspended  or  inter- 
rupted animation.  It  destroys  a  great  many  newborn 
infants  that  would  live  but  for  it;  it  results  in  meningeal 
and  encephalic  hemorrhages,  sometimes  by  retarding  and 
impeding  circulation  through  thrombosis  only,  which  either 
prove  fatal  in  the  earliest  period  or  give  rise  to  per- 
manent paralysis.  It  works  still  worse  results,  for  death 
is  nothing  compared  with  what  asphyxia  often  results  in, 
viz.,  idiocy  or  feeble-mindedness. 

Amongst  the  iodiotic  or  feeble-minded  children  there 
are  those  who  are  evidently  predestined  to  that  intoler- 
ably grave  and  unfortunate  condition.  Some  cases  de- 
pend on  premature  ossification  of  the  sutures  and  fonta- 
nels; where  this  has  been  completed  at  birth  or  soon  after, 

mention  a  case  of  bilateral,  almost  symmetrical,  damage  to  the 
cortex  of  the  brain  found  in  an  idiot.  The  boy  had  been  born 
with  the  aid  of  forceps.  Onh^  part  of  the  vortex  could  be  ex- 
amined. There  were  no  marks  of  the  forceps,  yet  there  were 
strong  reasons  for  belief  that  the  injury  was  caused  by  it.  In 
another  case  there  was  still  more  ground  for  the  opinion  that 
injury  had  been  caused  by  forceps.  In  this  child,  who  was  an 
idiot  from  birth,  there  were  marks  of  the  forceps  on  both  sides 
of  the  skull  corresponding  almost  exactly  to  the  damage  done  to 
the  brain.  This  coincidence  was  too  remarkable  to  be  accidental. 
Drs.  Winkler  and  Bollaan  performed  necropsies  on  ten  idiots, 
and  examined  twenty-five  living  idiots,  of  whom  six  had  bilateral 
depressions  in  the  skull.  Another  case  was  that  of  a  woman 
born  with  the  aid  of  forceps,  an  inmate  of  the  Utrecht  asylum 
for  four  years.  She  was  very  short,  being  only  127  metres  high, 
and  small  in  proportion.  She  could  make  all  movements,  isolated 
movements   being    difficult   to    her.      There   were   but   two   words 

399 


DR.    JACOBI'S    WORKS 

there  is  no  possible  hope  except  the  surgical  dividing 
of  the  cranial  bones.  Others  result  from  defects  of  the 
brain  following  either  an  arrest  of  development  or  an 
embryonic  or  fetal  meningitis  or  encephalitis.  A  cer- 
tain number  of  these  are  recognized  by  positive  cerebral 
symptoms,  such  as  partial  or  total  paralysis,  an  unusual 
degree  of  strabismus,  or  nystagmus.  Others,  again,  ex- 
hibit anatomical  changes  about  the  head  closel}'^  connected 
with  the  aberrations  in  the  structure  of  the  brain;  for 
instance,  the  horizontal  ramus  has  an  obtuse  angle,  the 
roof  of  the  mouth  is  Gothic  or  flat,  the  ear  is  in  closer 
proximity  to  the  occiput,  its  helix  or  lobule  absent,  the 
eyes  are  oblique  and  too  close  together,  the  epicanthic 
folds  flabby  and  deep.  They  cannot  be  prevented  or 
healed  by  the  obstetrician. 

There  are  other  cases  of  idiocy  found  in  apparently 
normal  children.  Head  and  face  are  well  formed,  but 
they  are  those  of  idiots  nevertheless.  In  the  course  of 
a  third  of  a  century  I  have  seen  many  hundreds  of  that 
class ;  my  attention  was  early  drawn  to  them,  indeed 
since  1858,  when  I  published  my  observations  on  pre- 
mature synostosis  and  its  pathological  and  diagnostic  im- 
portance.     Not  a  month  will  elapse  but  I    have   to  pass 

which  she  could  say,  and  she  never  gave  any  sign  of  understand- 
ing what  was  said  to  her.  She  died  at  the  age  of  60,  and  at 
the  necropsy  the  brain  was  found  to  be  very  small,  weighing 
only  seven  hundred  and  forty- two  grammes  (thirty-one  and 
one-half  ounces).  All  the  organs  at  the  base  of  the  brain,  the 
optic  nerves,  olfactory  nerves,  etc.,  were  found  to  be  very  small. 
Deep  depressions  were  found  on  either  side  of  the  sagittal  suture, 
the  right  being  the  more  indented.  The  depth  of  the  depression 
was  two  millimetres,  and  its  greatest  breadth  twelve  millimetres. 
The  brain  was  much  atrophied.  The  authors  believe  that  depres- 
of  the  skull  caused  by  instrumental  dehvery,  even  when  no  frac- 
ture occurs,  tends  to  damage  the  cortical  substance  of  the  brain, 
and  this  leads  to  general  atrophy  of  the  hemispheres,  thus  pro- 
ducing idiocy.  They  are  disposed  to  think  that  the  use  of  for- 
ceps is  much  more  frequently  the  origin  of  idiocy  than  is  gen- 
erally supposed. 

Of  Mitchell's  four  hundred  and  ninety-four  cases  of  idiocy, 
twenty-two  had  been  extracted  with  forceps. 
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sentence  on  such  a  case  either  in  my  office  or  the  clinic. 
A  great  many  of  these  idiots  are  the  first-born  children 
of  a  family;  the  majority  are  boys.  It  struck  me  that 
the  prolonged  parturition  of  the  first  child,  and  the 
larger  circumference  of  the  male  head,  must  be  held  re- 
sponsible for  the  injury  befalling  the  brain.  In  not  a 
few  cases  the  delivery  had  been  terminated  by  forceps; 
in  a  very  large  percentage  the  history  of  asphyxia,  more  oi 
less  protracted,  was  readily  obtained.  I  have  no  figures 
to  present,  but  no  student  or  medical  man  attends  my 
clinic  for  any  length  of  time  but  hears  the  record  of  such 
a  case.  In  I.  Langdon  Down's  experience  (Trans.  Obst. 
Soc.  London,  1876),  forty  per  cent,  of  the  idiots  who 
were  first-born  children  had  a  history  of  asphyxia.  The 
connection  of  asphyxia  and  idiocy,  after  its  existence  has 
once  been  stated  to  j^ou,  is  so  clear  that  I  need  not  de- 
tail it.  Asphyxia  results  in  congestion,  effusion,  thrombosis, 
extravasation,  destruction  of  nerve  issue,  secondary  in- 
flammation, and  cystic  degeneration.  The  longer  the  dura- 
tion of  asphyxia  the  greater  the  danger.  Asphyxia  of  long 
duration  is  always  dangerous ;  a  brief  one  may  be  so,  but 
it  promises  better  results.  Thus  no  asphyxia  must  be 
left  unattended  for  a  second.  A  few  moments  gained 
may  save  life,  or,  what  is  of  more  importance,  intel- 
lectual health.  Thus  the  immediate  treatment  of  asphyxia 
is  the  gravest  duty  of  the  obstetrician.  This  duty  is  the 
same  though  the  cause  of  idiocy  or  epilepsy  be  not  found 
in  actual  hemorrhage.  In  some  cases  thrombosis  is  as 
active  as  hemorrhage;  thrombosis  results  from  a  retarda- 
tion of,  or  impediment  to,  circulation  in  consequence  of 
asphyxia. 

The  prognosis  of  asphyxia  appears  to  be  better  after 
breech  than  after  head  presentation,  undoubtedly  because 
in  the  former  the  opportunities  for  the  occurrence  of 
cerebral  pressure  are  less. 
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Gp^ATER  accuracy  of  observation,  and  increasing  knowl- 
ege  of  a  number  of  physiological  facts  have,  of  late  years, 
had  a  peculiar  influence  on  the  current  pathological  views 
concerning  the  nervous  system.  More  than  ever,  local  and 
circumscribed  causes  have  been  sought  for,  and  found,  for 
distant  or  general  nervous  symptoms;  and  the  tendency 
to  localize  disease — the  great  achievement  in  modern  diag- 
nostics— has,  in  my  opinion,  contributed  much  to  develop 
the  disposition  on  the  part  of  medical  men,  to  overlook 
general  causes  over  an  actual  or  alleged  anomaly.  I  am 
afraid  that  in  many  cases  the  charm  of  positiveness  has 
given  rise  to  serious  mistakes.  For  instance,  I  believe  that 
the  doctrine  of  reflex  spasms  and  particularly  that  of  reflex 
paralysis  will  be  greatly  reduced  in  influence  when  the  cases 
will  be  more  thoroughly  studied.  This  class  of  cases  has 
been  recruited  principally  from  nerve  affections  connected 
with  diseases  of  the  genito-urinary  organs.  A  number  of 
years  ago  the  cases  of  "  reflex  paralysis  "  depending  on  a 
disease  of  the  kidneys  were  quite  numerous  indeed.  Since 
they  were  carefully  studied  on  the  post-mortem  table,  it 
grew  evident  that  the  consecutive  nervous  symptoms  re- 
sulted from  the  direct  contiguous  transmission  of  the  morbid 
process  along  the  nerves  upwards  until  it  reached  the  spinal 
cord. 

Thus  the  diagnosis  of  reflex  paralysis  had  to  be  changed 
into  that  of  an  ascending  neuritis  and  myelitis.  As  the  med- 
ical mind  cannot  be  satisfied  until  all  the  links  between  cause 
and  eff"ect  are  clearly  seen,  we  ought  to  take  exception  to 
the  readiness  with  which  nervous  symptoms  are  apparently 
explained.  If  there  is  in  this  connection  any  subject  in 
regard  to  which  I  still — in  spite  of  the  vigorous  and  saga- 
cious eff'orts  of  such  observers  as   Drs.  L.  A.  Sayre  and 
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F.  N.  Otis — hesitate  to  fully  accept  their  views,  it  is  the 
frequency  of  (neuralgic,  spastic  and)  paralytic  symptoms 
depending  upon  phimosis.^  But  lately  {Medical  Record, 
October  16,  1875),  Dr.  J.  H.  Hunt  related  such  a  "case 
of  partial  paralysis  from  reflex  action  caused  by  adherent 
prepuce,"  in  which,  I  must  admit,  I  do  not  find  upon  close 
observation,  the  proof  of  the  postulation  set  forth  in  the 
title  of  the  paper.  The  patient  was  a  boy  of  six  years, 
with  a  peculiar  staggering  walk,  who  seemed  unable  to 
properly  control  the  lower  extremities,  and  therefore  was 
subject  to  frequent  falls.  He  was  nervous,  and  exhibited 
a  twitching  of  the  muscles  of  the  face  and  extremities.  His 
penis  was  found  erected.  He  started  and  screamed  in  his 
sleep.  The  tongue,  in  the  attempt  of  protruding,  rolled 
about  in  the  mouth.  Articulation  and  intellect  were  below 
the  average,  in  fact  the  boy  was  considered  "  idiotic  "  in 
the  neighborhood.  After  circumcision,  improvement  took 
place  rapidly. 

The  case  yields  but  a  few  points.  The  boy's  intellect  was 
below  the  average,  so  that  people  thought  him  "  idiotic." 
Besides,  the  child  suffered  from  St.  Vitus'  dance,  in  which 
all  the  voluntary  muscles  participated,  according  to  the 
above  history.  If  there  is  any  sickness,  where  a  child  of 
six  years  can  make  the  impression  of  stupidity  or  idiocy, 
it  is  chorea  minor,  with  its  utter  want  of  control  over  loco- 
motion or  articulation,  and  its  emotional  aberrations.  Thus 
nothing,  perhaps,  remains  except  a  case  of  protracted 
chorea,  which  "  improved  rapidly  after  circumcision."  I 
ought  not  to  go  into  a  further  criticism  of  the  case,  but  I 
must  say  that  no  attempt  has  been  made  to  explain  the 
chorea  by  its  habitual  causes,  and  not  even  a  statement  is 
made  of  the  condition  of  the  heart,  or  of  the  spine,  or  con- 
cerning the  previous  occurrence,  or  non-occurrence,  of  acute 
articular  rheumatism,  or  of  the  habit  of  masturbation  so 
easily  contracted  when  the  phimosis  is  marked  enough  to 

1 C.  Mauriac  (fetude  sur  les  neuralgies  symptomatiques  de 
rorchi-epididymite  blennorrhagiqiie,  Paris,  1870)  claims — but  ad- 
mits no  more — that  "  no  less  than  four  per  cent,  have  reflex 
neuralgia,  spinal,  lumbo-abdominal,  intercostal,  sciatic,  crural 
pr  visceral." 
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prove  an  annoyance  and  irritation,  and  frequently  given 
up  wlien  the  source  of  constant  irritation  has  been  removed. 
It  is  this  habit  of  masturbation  in  the  infant  and  child,  to 
which  I  here  desire  to  draw  attention.  To  what  extent  it  is 
practised  in  more  advanced  years,  and  how  it  interferes 
with  a  robust  physical,  mental  and  moral  development  of 
adolescence  is  but  too  well  known  to  both  physician  and 
pedagogue.  But  it  has  often  appeared  to  me  that  its  fre- 
quent occurrence  in  the  quite  young  is  by  no  means  fully 
appi^ciated.  There  are  some  cases  in  which  the  diagnosis 
can  be  made  from  the  condition  of  the  parts  when  suspicion 
has  been  aroused.  Tumefaction  of  prepuce  and  glans  penis, 
and  redness  and  oedematous  appearance  of  the  former, 
swelling  of  the  labia  majora,  redness  of  the  introitus  vaginae, 
moisture  of  the  labia  and  vagina  from  over-secretion  of  the 
glands  of  Bartholin  and  the  muciparous  glands  surround- 
ing the  urethra,  are  sometimes  conclusive,  when  orgastic 
excitement  has  been  observed.  But  these  cases  are  by  no 
means  very  frequent.  Accidental  or  morbid  swelling  of 
the  parts,  and  over-secretion  from  other  causes  may  ob- 
secure  the  diagnosis.  The  majority  of  diagnoses  can  be 
made  from  careful  observation  of  the  child  on  the  part  of 
its  attendants.  A  girl  of  three  years  was  sent  by  a  medical 
friend,  because  of  a  peculiar  form  of  slight  convulsive  af- 
fections which  were  reported  by  the  mother  to  have  lasted 
a  considerable  time.  These  attacks  would  come  in  irregu- 
lar intervals,  frequently  when  the  child  was  playing  upon 
the  floor  or  crouched  upon  a  chair.  Redness  in  the  face 
and  slight  twitching  about  the  eyes,  with  a  deep  sigh  now 
and  then,  were  all  the  symptoms  enumerated.  The  child 
was  well  built,  pale,  the  face  was  a  little  bloated.  There 
was  no  history  of  a  single  violent  eclamptic  attack,  or  of 
any  previous  disease,  or  of  premature  teething  and  ossi- 
fication of  the  cranial  sutures  and  fontanelles,  no  history 
of  epilepsy  in  the  family,  no  effect  of  vermifuges  and  sed- 
atives which  had  been  administered.  But  for  a  long  time 
the  baby  had  lost  her  former  spirits,  was  not  noisy,  but 
rather  peevish  and  listless,  alternately.  A  few  questions 
and  answers  sufficed  to  convince  me  of  the  presence  of  mas- 
turbation in  the  little   girl.     She  never  had  an   attack  of 
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any  kind  when  asleep.  She  never  had  one  when  walking 
about,  or  when  playing  or  tossing  about.  She  always  had 
them  when  sitting  down.  She  was  very  apt  to  keep  her 
thighs  closely  joined,  or  to  cross  her  legs.  She  moved  and 
rubbed  her  limbs  violently,  got  purple  in  the  face,  began 
to  perspire,  to  twitch  about  the  eyes,  which  often  looked 
excited,  and  lean  back  exhausted,  sighing,  or  breathing 
hurriedly.  To  insure  the  diagnosis,  the  temperature  of  the 
rectum  was  taken  and  found  normal;  the  urine  examined, 
and  no  albumen  found.  Such  cases  are  by  no  means  rare. 
A  number  of  them  have  been  observed  by  me,  which  ex- 
hibited the  same  symptoms  to  a  greater  or  lesser  degree. 
Local  changes  of  the  parts  are  sometimes  absent,  al- 
though the  habit  be  of  long  duration.  The  consequences, 
however,  as  far  as  general  health  is  concerned,  are  (caeteris 
paribus)  the  same.  Amongst  the  prominent  symptoms,  be- 
sides the  general  expression  of  anaemia,  and  bloatedness, 
I  ought  to  mention  the  change  of  temper.  Not  infrequently 
have  I  been  puzzled  about  the  presence  of  either  mastur- 
bation or  general  anaemia  from  other  causes,  or  premoni- 
tory symptoms  of  meningitis.  The  children  are  quiet,  mo- 
rose, fretful,  peevish,  sleep  restlessly,  or  sometimes  too 
soundly;  appetite  variable;  bowels  often  constipated;  pulse 
sometimes  a  little  accelerated,  frequently  slow,  and  not 
rarely  irregular;  expression  of  headache  round  their  brows; 
skin  sometimes  very  dry,  flabby,  and  lifeless,  sometimes  in- 
clined to  perspiration,  sometimes  shining  with  accumulated 
sebum.  In  children  of  from  six  to  eight  years  I  have  now 
and  then  met  with  comedones,  as  in  the  adolescent,  in  whom 
they  are  a  frequent  accompaniment  of  masturbation. 

A  little  boy  of  my  acquaintance  had  frequently  been 
noticed  suddenly  to  leave  his  toys,  walk  through  the  room 
dreamily,  sit  down  under  the  chandelier,  stare  upwards  and 
commence  a  kneading  exercise — by  means  of  his  two  little 
fists — directed  against  his  privates,  which  his  nurse  thought 
very  cunning,  indeed.  The  symptoms  were  described  as 
about  the  same  as  those  reported  of  the  little  girl  men- 
tioned above.  In  his  case  the  penis  had  frequently  been 
found  erected,  and  continued  to  have  that  tendency  until 
his  vesical  catarrh  and  frequent  micturition  were  relieved. 
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The  causes  of  masturbation,  no  matter  whether  consid- 
ered as  an  acquired  habit  or  a  disease,  are  very  various  in- 
deed. I  have  positive  knowledge  of  cases  in  which  the  habit 
was  contracted  by  the  treatment  of  infants,  both  male  and 
female,  at  the  hands  of  nurses  or  servants.  The  pleasurable 
sensation  experienced  by  the  victim,  on  the  genital  organs 
being  gently  tickled  and  excited,  and  when  unruly,  their 
greater  manageableness  resulting  therefrom,  caused  a  mor- 
bid desire  leading  to  onanism  in  its  most  violent  form.  Pro- 
tr^ted  gentle  rubbing,  or  beating  of  the  glutaeal  regions 
in  infants,  as  also  in  later  years  (6  to  10),  of  riding  on 
horseback,  I  have  seen  followed  by  erection  of  the  penis 
and  orgastic  excitement.  Pressure  of  the  parts  and  high 
temperature  are  injurious.  Thus  act  feather-beds  and  soft 
furniture;  thus  also  warm  and  heavy  first  pantaloons,  the 
delight  of  the  boy  and  pride  of  the  mother.  They  may 
prove  hurtful  from  more  than  one  cause.  Not  only  are 
the  parts  kept  too  hot  and  are  sometimes  compressed,  but 
the  frequent  micturition  of  the  child  necessitates 
the  frequent  and  protracted  handling  of  the  penis.  The 
young  child  is  but  clumsy  and  the  reverse  of  adroit.  It 
takes  him  time  to  disentangle  the  organ.  Frequently  in 
the  streets  and  gardens  have  I  seen  sympathizing  little 
friends,  mostly  of  the  other  sex,  and  then  somewhat  older, 
or  servants,  busy  with  rendering  the  required  aid  in  the 
emission  of  the  urine.  The  good  habit  of  washing  young 
children  in  cold  water  is  not  always  unattended  with  a  cer- 
tain degree  of  danger.  There  are  some  which  are  unduly 
excited  by  it  at  bedtime.  In  adults  I  have  frequently  ob- 
served, that,  while  cold  washing  of  the  whole  body — genital 
organs  included — would  be  attended  with  good  results  in 
the  morning,  it— or  the  cold  shower  baths — just  before 
going  to  bed  would  lead  to  excitement  and  nocturnal  emis- 
sions. This  observation  has  induced  me  to  pay  some  atten- 
tion to  the  possible  ill  effect  of  the  same  dietetic  treatment, 
in  the  evening,  in  the  cases  of  such  children  who  were 
known  as,  or  suspected  of,  being  addicted  to  the  morbid 
habit.  Local  irritation  of  the  genito-urinary  organs  is 
amongst  the  most  common  causes  of  masturbation.  Most 
of   their   morbid    processes    have    amongst   their    principal 
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symptoms  peripheral  hypersesthesia,  or  pain  in  the  glans 
penis,  which,  like  many  neuralgic  affections,  are  partly 
relieved  by  handling  or  pressing,  and  thereby  constitute 
the  possibility  of  contracting  a  liabit.  Nor  are  affections 
in  those  organs  rare.  One  of  the  first  affections  of  the 
newborn  is  an  anomaly  of  the  kidney.  The  uric  in- 
farctus  of  the  first  few  weeks  is  a  fertile  source  of  gravel 
or  stone,  both  in  the  kidneys  or  bladder,  and  of  nephritis. 
In  fact  the  large  majority  of  vesical  calculi — not  at  all 
rare  in  the  young — were  renal  first,  and  descended  with,  or 
without,  accompanying  symptoms  from  the  renal  pelvis.  In 
six  out  of  forty  necropsies  of  children  under  a  year,  made 
in  a  certain  period  in  the  same  public  institution,  I  found 
renal  calculi.  Although  this  figure  cannot  by  far  be  taken 
as  anything  like  a  true  proportion,  it  proves,  nevertheless, 
that  stone  in  children  quite  young  is  not  rare  at  all.  Be- 
sides, the  experience  of  specialists  has  always  proven  that 
the  histories  of  vesical  calculi  date  in  many  cases  far 
back  into  early  childhood.  Nor  is  gravel  by  any  means 
very  rare.  Many  of  the  hard  screaming  spells  of  babies, 
80  willingly  attributed  to  flatulency,  naughtiness,  or  "  teeth- 
ing," find  on  close  examination  their  easy  explanation  in 
the  condition  of  the  urine.  Catarrh  of  the  bladder  is  a 
very  frequent  affection;  even  a  number  of  cases  of  incon- 
tinence of  urine  take  their  origin  from  that  condition  of 
the  mucous  membrane,  with  its  subsequent  effect  upon  the 
nerve  distributions.  Sometimes  it  is  itself  the  progenitor 
of  a  ureteric  or  renal  catarrh;  more  frequently,  particularly 
in  girls,  it  is  the  effect  of  a  catarrh  of  the  external  parts. 
For  leucorrhoea — from  a  number  of  causes — is  a  very  fre- 
quent affection.  In  the  very  young,  the  presence  of  hard- 
ened vernix  in  the  vagina  and  cervix,  in  the  somewhat 
older,  of  decomposed  urine,  or  foreign  bodies,  or  exposure, 
or  an  accidental  abrasion,  result  in  a  catarrh  of  the  vagina, 
with  all  its  harmful  privileges  upon  the  condition  of  neigh- 
boring mucous  membranes  and  nerves.  Generally,  long 
duration  makes  it  a  disagreeable  and  uncomfortable 
affection,  both  in  itself  and  its  possible  consequences.  Ure- 
thral catarrh  in  the  j'oung  male  is  rare,  but  balanitis  and 
balanoposthitis  are  very  frequent,  and  ready  causes  of  ir- 
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ritation.  Their  sources  are  both  evident  and  numerous. 
The  prepuce  is  long  and  frequently  narrow.  It  need  not 
even  be  very  long^  but  still  its  lower  blade  and  the  sur- 
face of  the  glans  penis  are  apt  to  be  moist  with  fresh  or 
ammoniacal  urine.  When  it  is  narrow,  the  facilities  for 
that  discomfort  are  the  greater;  when  it  is  very  much 
so,  the  prepuce  will  often  be  pouched  out  during  the  emis- 
sion of  the  urine,  and  micturition  be  effected  drop  by  drop. 
The  sebaceous  follicles  of  the  inside  of  the  prepuce  are 
very'' large — ^as  they  are  all  over  the  embryo  and  very 
young  infant — and  smegma  very  copious  indeed.  Thus  its 
decomposition  and  the  formation  of  irritating  fat-acids 
are  but  the  matter  of  a  short  time.  If  I  add  to  all  this 
the  sometimes  irregular  attachment  of  the  prepuce  to  the 
glans,  with  the  formation  of  local  pouches  for  smegma 
or  urine,  the  number  of  possible  or  probable  injuries  ap- 
pears large  enough,  without  my  believing  in  the  alleged 
occurrence  of  severe  nerve  disorders  depending  on  the  sole 
presence  of  the  embryonic  or  infant  phimosis  or  epithelial 
conglutination  of  glans  penis  and  prepuce. 

The  intimate  correlation  of  the  branches  of  the  puden- 
dal plexus  (n.  haemorrhoidalis  med.  and  inf.  for  bladder, 
vagina,  muse,  levator  and  sphincter  ani  ext.  and  int. ;  and 
n,  pudendus  for  the  pelvic  cavity,  with  n.  perinaealis  for 
perinasum  and  mm.  transversi  penis,  bulbo-cavernos,  sph. 
ani.  ext.,  scrotum,  labia  majora  and  vestibulum  vaginae 
— and  n.  penis  dorsalis  for  penis  and  clitoris)  explains  why 
abnormal  conditions  of  the  lower  portion  of  the  intestinal 
tract  are  amongst  the  frequent  causes  of  genito-urinary 
irritation.  The  frequency  of  this  connection  is  well  known 
to  those  who  have  to  deal  with  aifections  of  the  rectum  or 
prostata  in  the  adult.  In  the  child  the  intestinal  irritation 
is  mostly  of  two  kinds,  consisting  either  in  the  presence 
of  worms  (often  ascaris,  more  frequently  oxyilris),  or  con- 
stipation, the  frequent  cause  of  seminal  emissions  in  the 
predisposed  adult.  In  regard  to  the  effect  of  constipation, 
it  matters  not  whether  it  be  produced  by  incompatible  food, 
or  rachitical  insufficiency  of  the  muscular  layer,  or  by 
the  inflections  of  the  (in  the  embryo  and  young  infant) 
normally  elongated  and  curved  colon  descendens.     In  all  of 
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these  cases  the  effect  upon  the  neighboring  organs,  partic- 
ularly the  nerves,  is  the  same,  and  irritation  of  the  glans 
penis  can  sometimes  be  explained  by  no  better  cause;  for 
fissure  of  the  anus,  although  not  impossible,  and  sometimes 
met  with,  is  rare. 

The  conditions  of  the  urine,  with  its  constant  and  direct 
effect  upon  the  nerves  of  the  urinary  organs,  ought  not  to 
be  lost  sight  of  in  this  connection ;  of  the  effect  of  stone, 
gravel,  and  mucus  I  spoke  above.  The  changes  taking 
place  in  consequence  of  imiproper  food  or  medicines  are  no 
less  important.  Large  quantities  of  meat,  eggs,  spice,  salt, 
beer,  are  injurious.  Cantharides  and  other  irritants  ought 
to  be  avoided  or  carefully  handled.  Alkaline  salts  are  by 
no  means  indifferent.  Most  of  them  irritate  the  kidneys, 
some  dangerously  so  in  certain  cases.  Nitrate  and  chlorate 
of  potassa  and  soda  belong  to  that  class,  emphatically. 
Fatal  cases  of  overdoses  of  the  chlorates  do  not  appear  in 
the  latest  text-books  on  materia  medica  and  therapeutics, 
nor  have  I  met  with  any  in  the  journals.  While,  then,  post- 
poning the  elaborate  communication  of  such  cases  as  not 
belonging  here,  I  shall  but  say  that  they  exist.  Conges- 
tion of  the  kidneys  with  over-secretion  I  have  observed 
frequently,  nephritis  with  fatal  termination  once,  and  am 
cognizant  of  more  cases.  I  believe  I  am  justified,  perhaps, 
in  my  impression,  that  the  frequency  with  which  kidney 
diseases  in  children  have  come  to  my  knowledge  during  the 
last  ten  years  may  have  its  source  in  the  indiscriminate 
use  of  the  chlorates — amongst  the  public — for  catarrhal 
and  diphtheritic  affections  of  the  pharnyx. 

To  sum  up,  I  should  say  that  all  causes  resulting  in  di- 
rect or  indirect  irritation  of  the  nerves  of  the  genito- 
urinary organs  are  apt  to  give  rise  to  masturbation  in  the 
young.  It  is  understood  that  I  do  not  speak  of  the  large 
class  of  cases  occurring  amongst  school  children  and  the 
inmates  of  institutions.  From  many  of  them  the  same 
tale  is  told  of  the  prevalence  of  the  dangerous  habit 
amongst  the  children. 

The  treatment  of  infants  and  children  affected  with  the 
morbid  tendency  is  indicated  by  its  causes.  No  uniform- 
ity exists  in  either.     The  nurse  requires  watching  as  well 
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as  the  baby.  Excessive  phimosis,  circumcision.  Balanitis 
and  balanoposthitis,  cleanliness  and  astringents.  Stones 
and  gravel,  mostly  alkaline  salts,  the  majority  being  uric 
in  the  beginning.  Vesical  catarrh,  alkalines,  tannin,  cu- 
bebs,  hyoscyamus,  injections  according  to  circumstances. 
Constipation,  its  appropriate  treatment,  dietetic,  antira- 
chitical,  roborant,  laxative  (injections).  Worms,  anthelmin- 
tics. The  acquired  nervous  derangement,  bromide  of  am- 
monium or  potassium.  Anstie  administers  the  bromide  of 
potassium  rather  in  "  fierce  activity  of  mind  and  body  " 
than  in  the  effects  of  masturbation.  My  observations  as 
to  its  beneficial  effects  are  more  favorable,  however.  Lupu- 
lin  and  camphor  have  proved  very  serviceable  in  my  hands. 
Regulations  as  to  feeding  are  self-evident  after  I  have 
given  a  list  of  substances  which  prove  injurious.  Regular 
bathing  and  constant  occupation  under  careful  supervision 
are  urgent  requisites.  The  children  must  not  be  permitted 
to  sit  on  the  floor  too  long.  When  the  symptoms  of  an 
attack  exhibit  themselves,  take  them  up,  and  occupy  their 
body  and  mind.  Force  is  often  required.  They  must  not 
remain  in  bed  after  waking  up;  in  some  cases  I  had  them 
taken  up  from  their  sleep  every  morning,  and  kept  them 
awake  all  day,  so  as  to  secure  sound  and  uninterrupted 
sleep  all  night.  Infibulation,  as  advised  by  Celsus,  might 
be  replaced  by  an  artificial  sore  of  the  surface  of  the  penis. 
At  all  events,  there  are  many  cases  which  exert  to  the 
utmost  both  the  watchfulness  of  the  attendants  and  the 
ingenuity  of  the  medical  adviser. 

Important  amongst  the  therapeutical  indications  are  those 
referring  to  the  general  influences  produced  upon  the  whole 
nervous  system  by  the  constant  irritation  of  a  large  num- 
ber of  peripheric  nerves.  The  symptoms  of  irritation  are 
soothed  and  relieved  by  the  above-mentioned  sedatives; 
those  of  masturbation,  and  exhaustion  resulting  therefrom, 
by  a  general  roborant  treatment  and  nerve  tonics,  amongst 
which  I  place  strychnia  foremost,  iron  and  arsenic  next. 
The  affections  in  which  they  are  principally  indicated  are 
neuroses,  either  of  the  nerve  centres,  such  as  epilepsy  and 
chorea  magna,  or  of  a  peripheric  nerve,  or  a  number  of 
nerves,  or  nerve  complexes.     The  form  in  which  peripheric 
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nerves  are  generally  affected  is  that  of  hypersesthesia  or 
neuralgia,  terms  which  are  not  used  as  identical,  because 
medical  men  have  agreed  to  employ  the  latter,  where  the 
sensations  are  changed  for  a  longer  term,  or  where  a  posi- 
tive lesion  can  be  detected  in  the  nerve  itself. 

Neuralgias  are  seldom  treated  of  amongst  the  nervous 
diseases  of  infants  and  children,  although  the  inherited  ele- 
ment in  the  etiology  of  neuralgia,  amongst  adults,  is  ac- 
knowledged to  be  very  powerful,  indeed.  Thus  Anstie 
found  twenty-four  out  of  a  hundred  cases  of  neuralgia 
depending  upon  hereditary  transmission.  A  number  of 
causes  resulting  in  neuralgias,  it  is  true,  are  not  found 
at  the  age  of  which  I  am  here  treating.  Thus  a  number 
of  lesions  belonging  to  advanced  age,  such  as  atrophy, 
tumefaction,  hyperaemic  condition  of  the  neuroglion,  visible 
dilatation  and  elongation  of  the  blood-vessels,  cicatrices 
and  indurations,  tumors ;  the  abuse  of  alcohol,  of  changing 
climates,  of  various  traumatic  and  mechanical  influences, 
are  out  of  the  question.  Nor  are  the  causes  so  much  em- 
phasized by  Anstie,  such  as  an  excess  in  religious  training, 
and  compulsory  employment  of  the  mind  with  transcen- 
dental subjects,  to  be  accused  of  interfering  with  the  healthy 
development  of  the  nerve-tissue  of  early  childhood.  But 
there  are  a  large  number  of  young  children  in  whom  a 
neuropathic  disposition  is  well  marked.  Hereditary  in- 
fluences, acquired  diseases  of  the  bones,  so  much  more  fre- 
quent in  the  young  than  in  the  old,  and  even  irritation, 
and  exhaustion  by  masturbation,  play  an  important  part. 
If  close  observers,  such  as  Valleix  or  Eulenburg,  have 
but  a  small  percentage  of  neuralgias  amongst  the  young,  it 
is  because  the  class  of  patients  they  had  to  deal  with  were 
not  of  the  mixed  character  yielding  accurate  and  complete 
statistics.  For  cases  of  neuralgias  _are  by  no  means  rare; 
particularly  hemicrania  and  spinal  irritation  are  frequently 
met  with. 

Hemicrania  is  by  no  means  rare.  In  girls  and  boys, 
particularly  the  former,  I  have  often  observed  it.  The 
variety  which  has  been  called  angioparalytic,  and  depends 
upon,  or  is  complicated  with,  enlargement  of  blood-vessels, 
may  not  be  frequent.     In  fact  I  have  seen  but  very  few 
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cases  under  ten  years  in  which  that  symptom  required, 
and  was  benefited  by,  generous  administration  of  ergot. 
But  the  angiospastic  variety,  with  contracted  blood-vessels, 
pale  face,  and  generally  neurotic  appearance,  is  really  fre- 
quent. It  results  from  a  number  of  causes.  It  is  one  of 
those  forms  of  nerve  trouble  which  is  inherited  perhaps 
as  frequently  as  any  other.  Neurotic  mothers,  both  thin 
and  fat,  are  liable  to  transmit  it  to  their  young  daughters. 
Coi^enital  chlorosis,  consisting  in  anomalous  smallness  of 
the  arterial  blood-vessels,  is  a  frequent  cause.  Observa- 
tion through  many  years  of  a  permanent  practice  has 
yielded  many  cases  in  which  I  followed  children  from  early 
childhood  to  adult  age.  Their  congenital  condition  re- 
sulted in  nervousness  and  trigeminal  neuralgia  in  the  child, 
and  chlorosis  and  "  hysteria  "  in  the  young  woman,  with 
a  bad  prognosis  until  the  climacteric  years  will  put  a  par- 
tial end  to  the  consecutive  symptoms.  Some  cases  were 
the  result  of  anaemia  and  masturbation,  some  depended 
upon  malaria,  or  slow  convalescence  from  acute  diseases,  or 
protracted  intestinal  catarrh.  But  the  worst  and  earliest 
cases  I  have  seen  resulted  from  masturbation.  The  chil- 
dren, both  male  and  female,  look  anaemic,  some  thin,  some 
bloated,  are  fretful,  and  changeable. 

The  attack  of  trigeminal  (mostly  supraorbital)  neural- 
gia was  sometimes  unilateral,  sometimes  bilateral,  and  would 
last  for  days,  and  amount  to  such  agony  in  some  instances 
that  the  suspicion  of  cerebral  disease  was  aroused.  In  a 
few  cases  the  suppression  of  masturbation  was  the  prin- 
cipal promoter  of  recovery.  In  others  medicinal  treatment 
proved  effective,  where  the  bad  habit  had  resulted  in  a 
thorough  lowering  of  the  substance  and  function  of  the 
nerves.  Iron  administered  for  a  long  period,  together 
with  a  roborant  diet,  belladonna  in  frequent  and  small 
doses,  nitrite  of  amyl  (inhaled  during  the  attacks,  as  in 
the  spastic  hemicrania  of  adults;  not  internally,  where  I 
have  found  it  absolutely  inert)  and  protracted  application 
of  a  mild  galvanic  current  will  Drove  successful.  I  should 
not  leave  this  subject,  however,  without  mentioning  the 
effect  of  strychnia  in  speedily  restoring  the  impaired  nerve 
power,  provided  the  doses  are  not  too  small,  and  the  mode 
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of  administration  the  appropriate  one.  A  child  of  five 
years  ought  not  to  take  less  than  Yo^th  part  of  a  grain  in 
the  course  of  a  day,  of  either  the  sulphate  or  nitrate. 
Larger  doses  are  frequently  not  only  tolerated,  but  required. 
The  best  mode  of  its  administration,  however,  is  not  by  the 
mouth,  but  subcutaneous.  A  single  daily  dose  of  a  twen- 
tieth part  of  a  grain  of  the  sulphate  of  strychnia  in  water 
will  fully  suffice. 

Its  beneficial  effect  upon  the  nerve-centres  explains  its 
power  over  the  other  form  of  neurosis  not  infrequently 
found  in  children — "  spinal  irritation,"  a  term  which  for 
thirty  years  had  an  ontological  existence  in  our  vocabulary. 
After  it  had  been  given  a  bona-fide  place  amongst  elemen- 
tary ailments,  modern  medicine  has  ceased  to  look  upon  it 
as  a  unit.  There  are  cases  in  which  it  is  found  to  be 
due  to  a  simple  irradiation  from  cardialgia,  others  in  which 
it  depends  on  contagious  and  miasmatic  diseases,  typhoid 
and  intermittent  fevers ;  or  on  dyscrasic  conditions,  such 
as  tuberculosis  or  scurvy;  or  on  deficient  sanguification, 
from  anaemia,  hydraemia,  or  smallness  of  arteries;  or  on 
venous  obstruction  superinduced  by  diseases  of  the  lungs, 
heart,  or  abdomen,  or  on  congestion  of  the  spinal  cord  and 
surroundings  depending  upon  improper  innervation;  or  on 
anaemia  of  the  spinal  cord ;  or  on  a  neuralgia  of  the  skin, 
or  muscle,  or  bones,  or  meninges.  It  is  evident,  from  the 
long  list  of  causes,  that  the  cases  of  "  spinal  irritation  " 
must  be  more  frequent  in  the  adult  than  in  the  young. 
But  in  these,  this  form  of  neuralgia  is  by  no  means  rare. 
Every  cause  tending  to  lower  the  status  of  the  sensitive 
nerves  of  skin,  njuscle,  spinous  processes,  or  spinal  men- 
inges, will  result  in  permanent  hyperaesthesia,  or  local 
neuralgia.  Where  the  presence  of  other  causes  of  exhaus- 
tion in  the  child — such  as  enumerated  above — can  be  ex- 
cluded, the  suspicion  that  the  incompetency  and  faulty 
function  of  the  sensitive  nerves  are  due  to  masturbation, 
will  frequently  be  well  founded. 

Neuroses  of  the  joints  have  come  under  my  observation 
a  number  of  times  in  children  of  from  five  to  twelve 
years,  particularly  in  girls.  I  allude  to  the  affection  first 
described  in  Brodie's  second  edition,  1822,  since  by  Stro- 
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meyer,  in  1844,  and  by  Esmarch.  The  majority  of  cases 
have  been  observed  about  the  knee-joint,  but  the  ankle- 
joint  and  the  hip-joint  are  by  no  means  free  therefrom. 
The  internal  condyle  of  the  os  femoris,  the  styloid  proces- 
sus of  the  ulna,  and  the  vertebral  colunm,  are  also  pet 
places.  The  same  affection,  however,  has  been  observed  in 
the  sciatic,  obturator,  crural,  peroneal,  saphenous  and  tibial 
nerves,  in  the  cervical,  lumbar,  hypogastric  and  sacral 
plexyses,  also  in  many  peripheric  nerve  branches  distributed 
about  the  integuments,  joints,  periosteum  and  bones.  In 
both  of  the  latter,  according  to  Luschka,  sensitive  nerves 
are  very  numerous  indeed ;  thus  they  ought  not  to  be  lost 
sight  of  in  the  attempt  at  localizing  the  diagnosis. 

A  girl  of  eleven  years,  a  patient  of  the  German  Dis- 
pensary some  twelve  years  ago,  applied  to  the  surgical 
department  for  coxalgia.  The  pain  was  intense,  the  rela- 
tive posture  of  the  parts  that  of  coxitis  in  the  second 
stage,  no  change  during  day  or  night.  The  knocking  of 
the  knee  against  the  hip-joint,  said  to  be  painless  in  "  hys- 
terical "  coxalgia  of  the  adult,  was  painful ;  thus  the 
diagnosis  was  uncertain  for  weeks.  A  striking  feature  in 
the  case,  however,  was  the  fact  that  the  child  was  not 
emaciated,  and  no  fever  could  be  detected.  Anaesthesia 
was  required  to  solve  the  problem.  Under  chloroform  the 
spasmodic  contraction  relaxed,  no  crepitation  was  felt, 
mobility  complete.  A  general  roborant  treatment,  with  an 
occasional  sedative,  and  compulsory  exercise,  restored  the 
patient  gradually,  after  months  of  patient  treatment,  and 
a  year's  useless  suffering. 

A  little  girl,  nine  years  old,  small  and  delicate  for  her 
age,  but  never  subject  to  any  form  of  serious  disease,  has 
for  half  a  year  suffered  from  intense  pain,  occasionally  of 
the  knee-joints,  more  frequently  of  the  ankle-joints,  but 
mostly  of  the  tarsus  and  metatarsus.  The  attacks  were 
mostly  of  short  duration,  and  but  rarely  brought  to  my 
notice  until  lately,  when  I  was  requested  to  attend  to  her 
rheumatism.  She  had  complained  for  days  from  severe 
pain  about  both  ankle-joints,  and  the  metatarsus.  Conver- 
sation and  play  moderated  her  complaint  considerably; 
the  thermometer  did  not  rise  above  the  normal  standard  in 
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the  rectum,  slight  pressure  resulted  in  expressions  of  se- 
vere pain,  continued  pressure  appeared  rather  to  relieve 
than  to  increase  the  sensitiveness.  Again,  the  diagnosis 
of  a  neurosis  appeared  more  indicated  than  that  of  a  rheu- 
matic affection;  again  compulsory  exercise,  roborant  treat- 
ment, both  general  and  local,  were  resorted  to,  with  suc- 
cess. 

A  similar  case  was  that  of  a  girl  of  fourteen  years, 
who  after  a  long  walk  up  and  down  hill,  through  ice  and 
snow,  was  taken  with  severe  pain  about  the  left  hip-joint, 
which  soon  incapacitated  her  for  the  use  of  the  left  lower 
extremity.  Her  case  appeared  particularly  difficult.  She 
had  been  a  sufferer  from  early  childhood.  From  her 
third  year  she  suffered  from  osteitis,  resulting  finally  in 
cicatrices  of  the  malar  and  superior  maxillary  bones  of  the 
left  side,  disfiguring  her  orbit;  of  the  right  radius,  and  the 
left  OS  femoris  below  the  trochanter.  She  was  eleven  years 
before  she  was  permitted  to  walk.  Since  that  time  she 
throve,  grew  strong  and  hearty,  and  regularly  menstruated 
before  she  completed  her  thirteenth  year.  In  that  respect 
she  was  never  irregular  afterwards.  When  the  above  symp- 
toms of  pain  and  immobility  showed  themselves,  the  diag- 
nosis of  coxitis,  or  pericoxitis,  was  made.  Accordingly  she 
was  treated,  principally,  by  rest,  and  her  severe  pain  some- 
what relieved,  sometimes,  by  subcutaneous  injections  of 
morphia.  In  the  course  of  time  a  variety  of  treatments 
were  resorted  to,  every  one  without  success.  In  this  con- 
dition she  had  remained  for  a  year  and  eight  months,  when 
I  saw  her.  She  was  in  the  same  bed  in  which  she  had 
been  a  year  and  a  half  before,  was  in  constant  pain,  bore 
no  touching  about  the  hip-joint,  or  the  anterior  aspect 
of  the  thigh,  from  the  ramus  horizontals  downwards  to  the 
extent  of  three  inches,  tolerated  no  moving,  was  hardly 
ever  relieved  for  any  length  of  time  by  subcutaneous  in- 
jections of  morphia,  showed  no  swelling  of  the  trochan- 
teric region,  but  a  slight  but  well-marked  elevation  of  the 
central  portion  of  the  ramus  horizontals  ossis  pubis,  which 
was  also  met  with  on  pressing  the  finger  down  into  the 
pelvic  cavity,  and  a  few  inches  down  the  femur,  in  the 
median    line.      Some    explorative    punctures,    in    different 
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depths,  revealed  nothing.  The  diagnosis  appeared  positive 
enough,  in  my  mind;  an  osteitis  of  very  slow  progress  ex- 
plained all  the  symptoms.  The  absence  of  fever  could 
be  explained  by  the  very  slowness  of  the  whole  process. 
Still,  it  appeared  somewhat  peculiar  that  the  general  con- 
dition of  the  patient,  then  sixteen  years  old,  was  far  from 
unsatisfactory.  Her  general  health,  in  fact,  was  good,  and 
she  was  fleshy  and  rosy. 

In  connection  with  the  case  I  may  be  permitted  to  state 
th^  the  patient  had  been  seen  by  a  number  of  prominent 
medical  men.  She  lived  in  a  German  University  town. 
The  professor  of  theory  and  practice,  a  gentleman  of  world- 
wide fame,  agreed  with  me  in  the  diagnosis  of  an  osteitis. 
The  professor  of  surgery,  and  a  New  York  friend  who  left 
an  enviable  surgical  reputation  and  practice  in  New  York 
City  to  enjoy  a  scientific  "  otium  cum  dignitate  "  in  Europe, 
pronounced  in  favor  of  a  neurosis.  Between  the  two  op- 
posite diagnoses  the  patient  had  the  questionable  benefit 
of  doubt  and  wavering  treatment.  No  change  took  place 
while  she  was  under  my  observation ;  but  I  had  scarcely 
returned  home,  when  other  symptoms  developed,  which 
turned  the  scale  in  favor  of  my  surgical  friends,  such  as 
tenesmus,  irritation  of  the  bladder,  of  irregular  severity, 
duration,  and  alternation.  Henceforth  her  recovery  was 
a  matter  of  time,  endurance  and  patience.  Internal  reme- 
dies, external  remedies,  electricity,  were  exhausted.  Com- 
pulsory exercise  restored  her.  When  she  was  to  be  removed 
from  her  place  of  sickness,  she  had  to  be  carried  on  a 
stretcher  for  many  miles  to  get  to  a  railroad  depot,  reached 
her  home  hundreds  of  miles  away,  under  excruciating  pains, 
was  compelled  finally  to  sit,  to  stand,  to  walk,  to  take  ex- 
ercise; and  improved  gradually,  but  so  slowly,  that  when, 
a  year  afterwards,  she  was  sent  to  a  foreign  country  for 
an  entire  change,  she  still  walked  with  pain,  limped,  and 
got  exhausted  for  many  a  long,  weary  month. 

A  girl  of  about   eight  years  -  was  under  my  treatment 

2  A.  Jacobi,  "  Acute  Rheumatism  in  Infancy  and  Childhood," 
p.  28.  A  series  of  American  Clinical  Lectures,  edited  by  E.  C. 
Seguin,  M.  D.,  Vol.  I.,  No.  ii,  p.  52. 
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for  a  neuralgia  of  the  right  ulnar  nerve,  without  fever  or 
spinal  complication.  After  some  time  a  moderate  swelling 
of  the  subcutaneous  tissue  of  the  carpus,  and  in  the  neigh- 
borhood of  the  shoulder-joint,  was  added  to  her  difficul- 
ties. They  disappeared,  only  to  be  replaced  by  a  very 
severe  pain  of  the  toes  of  her  right  foot.  Her  sufferings 
were  intense  for  a  long  time ;  they  appeared  to  be  mitigated, 
when  an  (edematous  swelling  of  her  right  foot  made  its 
appearance.  A  protracted  tonic  and  galvanic  treatment 
was  required  to  restore  her. 

Another  girl  of  five  years  was  presented  for  acute  rheu- 
matism of  the  right  shoulder-joint,  which  was  said  to  have 
lasted  several  weeks,  and  to  be  very  painful.  There  was 
excessive  sensitiveness  to  the  slightest  touch,  and  some  swell- 
ing. But  it  struck  me  that,  since  the  commencement  of 
the  attack,  neither  the  heart  nor  another  joint  were  af- 
fected, that  there  was  no  fever,  that  deep  pressure  pro- 
duced no  more  pain  than  superficial  touch ;  that  the  pain 
extended  as  well  over  the  thoracicus  longus  as  the  shoul- 
der and  upper  arm;  and  finally,  that  the  swelling  was  not 
exactly  in  the  shoulder-joint,  but  above;  nearer  to,  and  to 
the  rear  of  the  acromial  end  of  the  scapula.  Thus  my 
diagnosis  was  secured.  I  had  to  deal  with  a  neuralgia  of 
the  cervical  plexus,  and  not  with  "  rheumatism." 

In  the  same  lecture  from  which  I  have  just  quoted,  1 
alluded  to  the  case  of  a  boy  of  eight  years,  who  had  con- 
tracted a  slight  mitral  incompetency  while  suffering  from 
chorea,  years  previously.  A  year  and  a  half  ago  he  was 
attacked  with  rheumatism  of  both  wrists,  knees  and  ankle- 
joints. 

A  number  of  joints  of  the  feet  also  took  part  in  the 
process.  There  was  moderate  fever  and  distinct  swell- 
ing of  wrists,  knees,  and  ankles.  After  some  weeks  his 
fever  was  gone,  and  the  swelling  very  moderate  indeed. 
Still,  his  complaints  grew  no  less.  He  was  taken  with 
sudden  attacks  of  excessive  pain,  which  gave  rise  to  screams 
and  yells  commencing  about  dark  and  continuing  all  night; 
was  very  sensitive,  even  in  day-time,  to  the  slightest  touch, 
and  exhibited  such  a  disproportion  between  his  objective 
and  subjective  symptoms  that  my  suspicion  was  directed  to 
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other  quarters  than  before.  Then  I  recollected  that  in 
periods  of  great  mental  anxiety,  his  father,  many  years 
ago,  suffered  from  very  severe  and  well-pronounced  at- 
tacks of  "  hysterical "  convulsions,  and  that  his  mother, 
a  refined,  intellectual,  and  neurotic  woman,  while  subject 
to  chronic  oophoritis,  had  been  disturbed  by  neuroses  of 
both  peripheric  (mostly  neuralgic)  and  cerebral  character. 
My  young  patient  had  no  more  fever  for  some  time,  there 
was  hardly  any  articular  swelling  left;  he  was  quite  com- 
foRable  at  certain  times,  screamed  fearfully — without  tears 
— on  the  slightest  touch  on  certain  points,  and  became  quiet, 
often,  under  protracted  and  deep  pressure,  particularly 
when  his  attention  was  diverted.  The  pain  was  not  con- 
fined to  the  points  most  sensitive  in  sciatica,  in  fact  there 
was  no  pain  about  the  leg,  joint,  or  the  sciatic  notch.  A 
number  of  cutaneous  branches  of  the  crural  nerves  were 
affected,  as  also  the  ramifications  spreading  to  the  synovial 
membrane.  At  the  same  time,  neither  heart  nor  spinal  cord 
participated  in  the  process.  If  the  original  inflammation 
of  the  joint  had  anything  to  do  with  it,  it  had  but  been  the 
source  of  irritation  (in  this  case,  perhaps,  by  a  contiguous 
neuritic  process?)  in  the  sensitive  nerves  of  both  synovial 
membranes  and  skin.  When,  in  accordance  with  the  diag- 
nosis of  neurosis  (neuralgia  only,  no  vasomotor  complica- 
tion being  present)  the  treatment  was  changed  to  iron, 
galvanism,  roborant  diet,  and  warm  bathing,  the  condition 
improved.  But  it  took  several  months'  absence  from  the 
city,  and  persistent  exercise  in  a  more  genial  climate,  be- 
fore recovery  was  complete. 

The  pneumo gastric  nerve  is  frequently  the  seat  of  both 
irritative  and  paralytic  neuroses  in  the  adult.  Of  these, 
aphonia,  so  common  in  the  "  hysteria  "  of  advanced  years, 
I  have  never  seen  in  the  child.  But  the  "  hysterical " 
cough  has  often  become  a  subject  of  observation.  The 
first  case  I  remember  to  have  noticed  sixteen  years  ago 
in  dispensary  practice.  The  patient  was  a  boy  of  six 
years.  A  loud,  hoarse,  abrupt  cough  announced  his  en- 
trance into  the  building;  the  absence  of  any  change  upon 
the  mucous  membrane  of  both  the  pharynx  and  larynx 
pointed  to  a  neurotic  origin  of  the  affection.     He  never 

419 


DR.    JACOBI'S    WORKS 

coughed  in  his  sleep,  but  incessantly  during  the  day,  with 
but  very  short  intermissions.  Frequently  his  shoulders  and 
muscles  of  his  face  would  participate  in  the  convulsive 
process,  with  twitchings  and  contortions.  He  had  suffered 
for  two  months,  and  two  more  months  of  permanent  treat- 
ment with  arsenic  and  atropia — the  galvanic  current  form- 
ing no  part  in  my  therapeutical  resources  at  that  early 
time — were  required  before  a  gradual  improvement  took 
place.  Some  years  ago  I  observed  the  same  neurotic  cough 
in  two  children  of  the  same  family,  one  a  boy  of  six,  the 
other  one  of  four  years.  It  was  most  developed  in  the 
former.  First,  I  was  inclined  to  accuse  the  hyperaemic 
condition  of  the  pharynx  as  the  cause  of  the  cough,  the 
more  so  as  the  tonsils  were  conge.nitally  enlarged,  and  had 
repeatedly  been  the  seat  of  catarrhal  and  erysipelatous 
inflammation.  But  a  successful  local  treatment  of  these 
aff"ections  had  but  a  partial  effect  upon  the  cough.  Pro- 
tracted attacks  would  follow  each  other,  and  were  but 
little  influenced  by  sedative  and  roborant  treatment.  Not 
before  the  child  was  detected  as  being  given  to  excessive 
masturbation,  and  the  habit  finally  suppressed,  did  the  treat- 
ment directed  against  the  neurosis  prove  effective.  In  the 
younger  patient  masturbation  was  not  detected ;  his  cough, 
however,  was  less  pronounced  and  obstinate.  Evidently 
nervous  irritability  and  imitation  had  a  great  deal  to  do 
with  the  affection  in  his  case.  It  has  struck  me  as  singu- 
lar, in  my  experience,  that  the  large  majority  of  these 
pneumogastric  neuroses  took  place  in  male  children,  while 
the  same  affection  when  found  in  adolescent  or  adult  age, 
wasf  mostly  found  in  the  female. 

Paralytic  and  paretic  conditions  of  simply  neurotic  char- 
acter are  not  very  frequent  in  the  young.  The  large  ma- 
jority of  cases  require  the  searching  for  a  local,  mostly 
central,  origin.  Still,  neurotic  paralysis  will  occur.  A  girl 
of  nine  years,  coming  home  from  school  some  afternoon, 
fell  in  front  of  her  residence  with  an  attack  of  general 
clonic  convulsions.  She  was  carried  upstairs,  the  convulsion 
subsided,  and  a  local  paralysis  took  its  place.  Nearly  the 
whole  of  the  right  motor  oculi  was  paralyzed,  the  muse,  ob- 
liquus   superior  alone  being  intact.     Ptosis  was  complete, 
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the  right  eye  deviated  outwards,  the  pupil  was  somewhat 
dilated,  but  responded  to  the  light  slowly.  On  the  left 
side  the  rectus  internus  muscle  was  intact,  and  the  pupiUar 
branch  was  a  little  affected.  The  tongue  deviated  to  the 
right.  In  this  condition  the  child  remained  for  weeks,  until 
she  gradually  improved.  After  having  been  considered  well 
for  some  time,  another  attack  of  general  convulsions  took 
place,  and  was  again  followed  by  the  same  symptoms.  A 
nuraber  of  weeks  afterward  she  was  presented  to  me  with 
the  above  symptoms,  exhibiting  in  addition  the  expression 
of  general  anaemia,  and  complaining  of  occasional  head- 
aches. After  convincing  myself  of  the  absence  of  a  cen- 
tral cause,  and  excluding  everything  except  a  merely  func- 
tional- disturbance,  I  promised  to  relievfe  her  at  once  in  such 
a  manner  that  she  was  firmly  impressed  with  the  certainty 
of  success.  I  pressed  my  thumb  firmly  upon  her  supra- 
orbital nerve,  and  commanded  her  to  open  her  eye.  Her 
ptosis  was  intantly  removed.  She  remained  well  for  several 
weeks,  when  again  she  exhibited  the  same  symptoms  (this 
time  without  previous  convulsions),  and  was  relieved  in  the 
same  manner.  Meanwhile,  a  general  roborant  treatment 
was  resorted  to,  with  the  final  result  of  a  favorable  re- 
port concerning  her  permanent  condition. 

Another  form  of  paralysis,  of  evidently  neurotic  char- 
acter, resembles  very  much  the  spinal  paralysis  of  the 
young,  the  so-called  essential  or  infantile  paralysis.  It  is 
apt  to  appear  quite  suddenly,  and  although  not  differing 
much  from  the  latter  in  its  symptoms,  is  more  promising  in 
its  termination.  It  appears  to  result  from  a  change  in  circu- 
lation of  the  spinal  cord  only;  and  such  cases  as  have  been 
observed,  appear  to  point  to  the  anterior  horns  as  the  prin- 
cipal seat  of  the  affection.  For  sensation  is  generally  less 
affected  than  motion.  Nor  is  the  effect  of  the  affection  so 
great  as  in  myelitis  or  meningo-myelitis.  For  neither  rec- 
tum nor  bladder  is  affected  as  in  general  degenerative 
processes  of  the  nerve  centre,  or  in  affections  of  the  pos- 
terior horns  only.  Such  affections  bear  a  great  similarity 
to  what  is  known  to  take  place  sometimes  after  dysentery, 
typhoid  fever,  variola,  or  other  serious  infectious  diseases. 
Subsequent  paralyses  have  been  claimed  to  be  "  functional," 
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because^  frequently,  a  number  of  symptoms  which  would 
result  from  universal  disease  of  the  spinal  cord  are  ab- 
sent, with  what  justice,  is  hardly  our  province  here  to  go 
into.  Still  we  can  point  to  the  fact  that,  with  the  same 
reason,  essential  paralysis  might  be  claimed  as  functional. 
In  fact,  so  we  did,  before  we  knew  better;  the  name  of 
"  dental  paralysis  "  given  to  the  "  essential,"  speaks  vol- 
umes for  medical  naivete.  A  very  few  cases  of  paraplegia 
in  the  adult,  depending  upon  blood-vessel  dilatation  only, 
have  been  reported  in  the  journals  in  the  course  of  the 
last  few  years.  They  all  refer  to  adults.  Two  cases,  which 
first  drew  my  attention  to  this  class  of  paralysis,  also  oc- 
curred in  adults.  One  was  a  young  man  of  twenty-odd 
years,  who  came  with  a  recently  and  suddenly  developed 
paraplegia  to  the  German  Hospital.  His  upper  extremities 
were  normal,  his  lower  extremities  heavy,  paretic.  Walk- 
ing was  almost  impossible,  the  patient  not  being  able  to 
raise  his  feet  from  the  ground.  Sensation  was  but  little 
affected,  the  sphincters  active.  Masturbation  was  freely 
admitted.  No  previous  disease  accused.  Temperature  was 
slightly  raised,  pressure  on  the  lumbar  portions  of  verte- 
bral column  but  little  painful.  In  his  case  I  excluded  a 
deep  lesion  of  the  spinal  cord,  and  thought  I  ought  to 
trace  the  affection  to  a  momentary  change  in  the  circulation 
of  the  spinal  cord  or  the  meninges,  anteriorly.  In  regard 
to  that,  it  would  make  no  difference  in  the  facts  (but  per- 
haps in  the  indications  for  treatment)  whether  the  cause 
of  the  dilatation  of  blood-vessels  is  sought  in  a  paralysis 
of  sympathetic  fibres,  or  whether,  as  Goltz  has  it,  the  dila- 
tation takes  place  through  the  action  of  spinal,  vessel-di- 
lating nerves,  which  come  from  the  spinal  cord  and  can 
be  called  into  action  by  reflex,  from  other  centripetal  fibres. 
According  to  the  diagnosis,  galvanism  and  ergotin  were 
freely  used.  The  effect  was  remarkable,  inasmuch  as  im- 
provement took  place  soon,  and  recovery  within  a  few 
months. 

A  second  case  was  in  the  same  hospital  for  some  time 
when  the  other  was  admitted.  The  patient  had  been  par- 
alyzed some  months  before  he  was  admitted.  He  had  been 
in  the  ward  Ijefore  his  condition  was  recognized  as  similar 
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to  the  other  patient,  who  came  in  with  the  efFection  re- 
cently started.  The  same  treatment  was  resorted  to,  with 
marked  benefit,  though  slower  result. 

The  following  is  a  case  of  neurosis,  with  its  centre  about 
the  lower  portion  of  the  spinal  column,  in  which  the  symp- 
toms of  both  paresis  and  increased  irritability  were  well 
marked  and  co-existing.  The  former  predominated,  how- 
ever. I  look  upon  it  as  a  case  of  vaso-motor  neurosis  (par- 
alyse) with  blood-vessel  dilatation,  the  frequent  changes 
being  due  to  the  very  fact  that  the  affection  of  the  sym- 
pathetic nerve  did  not  produce  an  anatomic  lesion,  but  a 
change  in  the  haemostatic  and  nutritive  conditions.  In 
point  of  fact,  neuroses  of  the  vaso-motor  nerves  are  fre- 
quent in  the  young.  It  is  but  just  that  it  should  be  so; 
for  the  physiological  and  pathological  action  of  the  sym- 
pathetic nervous  system  ought  to  go  hand  in  hand  with 
their  early  development.  In  embryonic  life,  the  cells  of 
the  sympathetic  nervous  system  develop  prior  to  those  of 
the  cerebro-spinal  system.  Those  enclosed  in  the  nerve 
centres  are  earlier  than  those  in  the  outlying  organs.  Those 
in  the  spinal  cord  precede  those  in  the  cerebrum.  Those 
in  the  anterior  horns  are  earlier  than  those  in  the  other 
parts  of  the  cord.  In  other  words,  the  centres  for  circu- 
lation (and  motion)  precede  the  development  of  other  cen- 
tres. Let  us  add  to  these  statements  the  fact  that  the 
nervous  system  is  heavier,  more  extensive  in  proportion 
to  the  weight  of  the  whole  body,  and  the  physiological 
necessity  of  greater  irritability  and  nervous  vulnerability 
in  the  young  requires  no  further  illustration. 

Mary  L.  M.  was  10|  years  old  in  February,  IS?*,  when 
her  mother  wrote  as  follows :  "  She  began  complaining 
some  three  or  four  years  ago  of  stomach-ache,  which  at 
first  we  treated  with  home  remedies,  thinking  it  of  little 
importance.  When  the  pain  increased,  so  as  to  torture  her 
constantly,  Dr.  M.  treated  her  a  long  time,  but  without 
success ;  and,  at  his  advice.  Dr.  C.  used  electricity  (electro- 
magnetism),  very  successfully.  For  about  six  or  eight 
months  she  was  quite  well.  Then  the  old  difficulty  returned, 
in  the  form  of  nausea,  from  which  she  has  suffered  almost 
constantly  for  a  year   and   a  half  at  least.      During  this 
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time  various  remedies  were  used;  she  was  removed  from 
school,  her  diet  and  bowels  were  carefully  watched.  Dur- 
ing the  summer  months  (1872)  she  was  always  in  the 
country;  and  last  winter  (1872-1873)  she  was  also  sent 
off  for  a  change.  Electricity  was  again  used,  then  gal- 
vanism, but  unsuccessfully.  In  the  middle  of  August 
(1873),  while  in  the  country,  she  was  taken  with  typhoid 
fever.  During  the  fever  she  had  no  nausea;  but  as  she 
convalesced  it  returned.  Still,  after  some  time,  say  for 
two  or  three  weeks,  she  was  apparently  well.  She  was 
out  again  in  mild  weather  during  December  (1873)  and 
January  (1874),  taking  exercise  on  a  velocipede.  Some 
over-fatigue  caused  its  return,  and  some  ten  days  ago  she 
was,  in  the  night,  taken  with  a  general  convulsion.  Since 
then  she  has  kept  her  bed,  being  constantly  nauseated  and 
very  weak." 

In  February,  1874,  I  saw  her.  Her  "weakness"  was 
almost  complete  paraplegia.  In  fact,  she  had  not  left  her 
bed  for  a  fortnight,  and  her  condition  was  not  appreciated 
at  all.  She  could  move  her  whole  extremities  with  a  sud- 
den swing,  by  an  eflfort  of  her  trunk,  but  neither  the  mus- 
cles of  the  thighs  nor  legs  responded  to  the  will,  if  will 
she  had.  There  was  some  slight  movement,  however,  of 
the  toes.  Reflex  motility  was  but  inconsiderable.  Sensi- 
bility was  not  always  disturbed.  Sometimes  both  extrem- 
ities, sometimes  one,  were  hyperaesthetic ;  sometimes  only 
certain,  not  always  the  same,  territories.  Now  and  then 
anaesthesia  set  in,  but  never  over  a  large  surface.  Such 
anaesthetic  surfaces,  sometimes  the  size  of  the  hand,  some- 
times larger  or  smaller,  felt  cold  to  the  touch,  and  were 
frequently  pale.  Not  always,  however,  would  coldness  of 
the  surface  and  anaesthesia  correspond.  Sometimes,  side 
by  side  with  the  cold  or  pale  surfaces  there  was  a  circum- 
scribed red  spot,  of  the  size  of  some  square  inches,  to  that 
of  the  hand,  or  larger,  thoroughly  hyperaemic.  Such  hy- 
peraemia  could,  besides,  be  easily  produced  by  gentle  fric- 
tion. When  so  produced,  it  would  remain  six  or  eight  min- 
utes, and  gradually  disappear.  Frequently  the  whole  limbs 
were  bathed  in  perspiration,  alternating  with  dry  coolness. 
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The  perspiring  surfaces  felt  usually  cold,  not  always  with 
a  change  in  the  natural  color.  Pressure  over  the  limbs 
resulted  in  but  moderate  pain.  Pressure  over  the  spinous 
processes  was  but  little  painful,  somewhat  more  so  about 
half  an  inch  each  side  of  the  median  line,  about  the  lower 
dorsal  anl  upper  lumbar  vertebrae.  Even  this  symptom, 
however,  was  not  constant.  There  was  moderate  constipa- 
tion, never  a  difficulty  in  emptying  her  bladder,  the  urine 
palCj  sometimes  copious  and  limpid.  Temperature  always 
normal,  with  the  exception  of  the  times  of  excessive  per- 
spiration, when  it  would  fall  below  the  normal.  Other  mor- 
bid symptoms  were  but  rare.  There  was  an  occasional 
slight  cough.  The  internal  viscera  were  all  in  a  normal 
condition.  The  child  looked  pale  but  not  emaciate,  was 
cheerful  though  whimsical,  and  appeared  to  enjoy  her  rest 
and  the  trouble  she  gave  her  attendants  to  a  moderate  de- 
gree. 

Of  diagnostic  importance  were  the  small  number  of 
tangible  changes  in  proportion  to  the  large  number  of 
symptoms,  frequent  alternations  amongst  the  latter,  the 
trifling  and  but  occasional  pain  near  the  median  vertebral 
line,  the  intact  condition  of  the  sphincter,  and  the  absence 
of  temperature  elevations.  The  latter  is  particularly  im- 
portant. Changes  in  temperature  are,  in  diseases  of  the 
nerve  centres,  mostly  not  in  proportion  to  the  dignity  of 
the  case.  Destructive  processes  may  run  their  full  courses 
without  mfuch  fever.  Therefore,  the  most  careful  observa- 
tion is  required  to  secure  a  differential  diagnosis.  And 
still,  in  many  cases,  the  height  of  temperature,  a  difference 
of  one  or  two  degrees,  is  the  only  diagnostic  sign  between 
an  "  organic  "  (inflammatory,  nutritive)  and  a  functional 
or  peripheric  disease.  Many  a  time  have  I  secured  a  diag- 
nosis by  repeated  measurements  only,  having  no  other 
guide.  For  obtaining  correctness,  the  rectum  alone,  with 
its  uniform  temperature  (at  least  in  children,  foecal  accu- 
mulations in  the  adult  rectum  permitting  of  possible  mis- 
takes) yields  a  positive  result,  which,  as  the  difference 
to  be  found  is  probably  but  trifling  in  figure,  though  im- 
portant in  meaning,  is  urgently  needed.     For  that  reason 
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I  always  measure  the  temperatures  in  the  rectum,  in 
questionable  diseases  of  the  nerve  centres.  Many  a  case 
of  encephalitis  or  myelitis  owed  its  diagnosis  to  the  per- 
sistent elevation  of  perhaps  one-half  to  one  or  two  degrees. 

Thus  I  fastened  my  diagnosis  on  a  changed  circulation 
rather  than  a  nutritive  alteration  in  the  spinal  cord,  and 
took  all  of  the  symptoms  for  the  result  of  a  vaso-motor 
neurosis,  on  which  partly  temporary,  partly  obstinate  dila- 
tation of  the  blood-vessels  were  thought  to  be  dependent. 
In  consequence,  the  only  treatment  consisted,  with  trifling 
additions  of  occasional  stimulants  and  nervina,  in  the  ad- 
ministration of  ergot,  and  the  use  of  the  galvanic,  either 
ascending  and  descending  spinal,  or  the  peripheric  cur- 
rent. Improvement  began  soon  after  the  commencement  of 
this  course  of  treatment;  it  progressed  steadily  for  months, 
until  the  child  was  out  of  bed  and  about.  She  was  after- 
wards, without  any  further  medical  treatment,  taken  to 
Europe,  and  reports  of  a  complete  recovery  were  soon 
sent.     She  has  been  well  since. 

A  boy  of  fourteen  years  was  seen  by  me,  two  years  ago, 
with  Dr.  Arcularius.  His  upper  extremities  were  in  a 
normal  condition,  his  lower  ones  paretic,  and  moved  with  a 
swing  by  an  effort  of  his  trunk,  but  he  could  stand  when 
supported,  both  with  open  and  closed  eyes.  His  skin  felt 
dry,  was  slightly  anaesthetic,  no  neuralgia  anywhere.  His 
urine  was  normal,  contained  no  albumen.  His  sphincters 
were  active.  No  pain  on  pressure  over  his  vertebral  column. 
No  increase  of  temperature.  The  history  yielded  a  report 
of  many  years  of  assiduous  masturbation.  The  diagnosis 
was  the  same  as  above,  and  a  similar  treatment  adopted. 
Of  the  result  I  am  not  informed,  as  I  did  not  see  the 
patient  afterwards,  and  the  attending  physician  has  since 
died. 

A  case  of  Graves's  (Basedow's)  disease  has  lately  been 
published  by  Fr.  Chvostek  (Oester.  Jahrb.  f.  Pddiatrik,  vi., 
1875,  p.  51).  It  occurred  in  a  girl  of  twelve  years.  This 
affection  is  but  rare  in  children.  Besides  his  own,  Chvostek 
collected  only  four  additional  cases,  one  of  Trousseau  in 
a  boy  of  fourteen,  Solbrig  in  one  of  eight,  Rosenberg  in  a 
girl  of  seven,  Dusch  in  a  child  of  between  the  third  and 
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fourth  year.     Thus,  I  have  every  reason  to  feel  very  much 
satisfied  at  having  seen  three  cases  in  children  myself. 

Mary  S.,  Bolton,  Lake  George,  came  under  my  observa- 
tion in  the  summer  of  1874,  during  my  residence  in  the 
neighborhood  of  that  village.  She  was  then  ten  years  old, 
and  had  suffered  from  her  symptoms  "  for  years."  She 
was  of  average  size,  well  developed,  pale,  intellectual; 
a  good  scholar,  a  poor  eater.  Now  and  then  her  face  or 
her  'feet  would  swell.  The  functions  of  her  rectum  and 
bladder  were  normal.  She  complained  of  great  weakness, 
could  not  walk  without  an  effort,  the  heart  would  beat  vio- 
lently, and  dyspnoea  set  in  on  slight  exertion.  The  dul- 
ness  over  her  heart  was  too  extensive  by  one-half,  the 
shock  perceptible  to  both  hand  and  eye  from  the  third  to 
the  sixth  intercostal  spaces.  A  loud  systolic  murmur  was 
audible  all  over  the  chest,  covering  the  diastole.  It  was 
of  equal  strength  over  mitral  and  aortic  regions,  and  ex- 
tended into  the  carotids.  The  radial  pulse  was  feebler 
than  normal.  There  was  no  history  of  any  disease  except 
malaria;  no  rheumatism.  No  swelling  of  the  neck,  no 
affection  of  the  eye  was  noticed  at  that  one  visit  she  paid 
me;  at  all  events,  it  must  have  been  very  slight,  if  it  was 
present  at  all.  Lungs  were  normal;  nor  could  anything  ab- 
normal be  discovered  in  her  abdominal  viscera.  Under 
the  circumstances  my  diagnosis  was  that  of  a  general 
chronic  endocarditis,  and  the  prognosis  a  very  grave  one. 
For  a  long  time,  during  the  following  autumn  and  winter, 
she  took  iron  and  digitaline,  and  followed  such  dietetic 
rules  as  I  saw  fit  to  give.  She  called  upon  me  again  the 
day  I  left  that  part  of  the  country,  in  the  early  part  of 
September,  1875.  To  my  astonishment  she  was  better  to 
all  appearances  in  her  general  health  than  the  previous 
year.  She  could  walk  better,  and  her  appetite  had  im- 
proved. The  local  symptoms  were  the  same  everywhere. 
The  size  of  the  heart  was  perhaps  a  little  less ;  the  murmur 
as  loud  and  extensive  as  last  year.  Besides,  I  noticed  at 
once  a  slight  protrusion  and  immobility  of  her  eyeballs,  a 
staring  look,  and  somewhat  swelled  lower  eyelids,  and  a 
considerable  goitre.  The  diagnosis  was  changed  into  that 
of  Graves's  disease,  and  the  prognosis  corrected  accordingly. 
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Three  months  she  took  tinct.  ferri  and  digitalis,  regularly, 
and  when  in  January,  1876,  I  received  her  news,  they 
were  favorable. 

Dr.  Moller,  of  West  37th  Street,  introduced  to  me  a 
little  patient  of  nine  years,  Louisa  W.,  whom  he  had  at- 
tended for  several  months,  about  six  months  ago.  When 
presented  to  me  she  was  greatly  improved  already.  Still 
she  was  anaemic,  and  of  small  stature;  smart,  and  a  good 
scholar.  The  contractions  of  her  heart  were  both  visible 
and  palpable  over  three  intercostal  spaces,  the  pulsations 
of  both  carotids  unusually  distinct.  The  systolic  murmur 
was  strong,  and  audible  over  the  whole  chest,  both  anteriorly 
and  posteriorly.  Her  eyes  did  not  protrude.  The  thyroid 
gland  was  slightly  swollen  on  the  left  side;  very  much  so, 
and  protruding  on  the  right.  It  was  not  the  first  time, 
however,  that  I  noticed  a  unilateral  swelling  of  the  thyroid 
gland  in  Graves's  disease.  She  had  steadily  improved  under 
the  use  of  iron  and  digitaline  (gr.  Y^q  daily)  and  quinia, 
and  roborant  diet,  and  thus  the  treatment  was  continued. 
When  I  saw  her  four  months  afterwards,  her  general  ap- 
pearance was  about  normal — still  the  child  was  small — 
her  eyes  did  not  protrude,  her  goitre  was  not  visible  to  the 
left  of  the  HKcdian  line,  and  less  marked  than  formerly, 
on  the  right;  her  heart's  action  was  less  impetuous,  and  the 
murmur  less  loud  and  less  extensive.  Of  her  complete 
recovery    I    entertained   no   doubt. 

The  third  case  is  an  exact  counterpart  of  the  one  just 
mentioned.  She  was  a  patient  of  the  clinic,  and  its  records 
contain  the  few  notes  which  were  taken  at  her  two  visits. 
She  was  nine  lyears,  of  average  size,  not  remarkably 
anaemic.  Heart  loud  and  impetuous,  systolic  murmurs  very 
strong  and  extensive,  eyes  not  protruding,  the  right  lobe 
of  the  thyroid  considerably,  the  left  but  slightly  swelled. 
Nothing  was  known  about  a  previous  disease,  nor  was  any 
discoverable  at  the  time  of  our  examination.  A  similar 
treatment  was  resorted  to,  with  what  effect  we  had  no 
means  to  ascertain  since. 

The  neurotic  origin  of  many  skin  diseases  is  established 
beyond  doubt.  Amongst  them  we  count  herpes  zoster  and 
urticaria.     To  the  same  class  belong  pemphigus,  in  its  rare 
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acute  form,  with  its  hundreds  of  vesicles  or  bullae  filled 
with  a  thin  alkaline  fluid  and  surrounded  by  a  red  circle. 
I  do  not  here  allude  to  that  form  which  is  frequently  seen 
upon  the  surface  of  the  newborn,  viz.,  a  few  bullae  spread 
over  the  whole  body,  and  then  of  an  innocent  character; 
or  on  the  palms  of  the  hands  or  the  soles  of  the  feet,  and 
then  mostly  of  syphilitic  origin.  I  allude  only  to  that 
form  the  existence  of  which  is  doubted  by  such  an  expe- 
rienced observer  as  Hebra,  who  asserts  never  to  have  seen 
a  case  amongst  a  million  of  patients. 

More  than  a  year  ago  I  was  called  to  see  a  patient  of 
Dr.  Chabert's,  in  Hoboken.  The  little  girl,  four  years  old, 
was  taken  sick  with  a  moderate  fever,  and  exhibited  a  gen- 
eral redness  of  the  whole  surface  the  next  day.  On  the 
third  day  the  redness  appeared  in  circumscribed  territories, 
which  were  elevated,  leaving  between  them  portions  of  the 
skin  of  a  more  normal  character.  Although  no  symptoms 
belonging  to  the  respiratory  organs  made  their  appearance, 
measles  were  suspected.  On  the  fourth  day  a  large  num- 
ber of  the  elevated  territories  exhibited  a  serous  effusion 
raising  the  epidermis,  the  vesicles  ranging  between  the 
sizes  of  a  pin's  head  and  that  of  a  coffee  bean.  Accord- 
ingly, the  diagnosis  was  changed  into  that  of  pemphigus. 
On  the  next  day,  the  number  of  small  vesicles  was  very 
limited,  every  one  of  them  increased  in  size,  and  a  number 
of  them  broke,  either  spontaneously  or  in  consequence  of 
moving  or  scratching.  On  the  evening  of  the  sixth  day 
I  saw  the  child.  She  then  had  a  temperature  (rectal)  of 
105°,  a  pulse  of  160,  and  a  proportionate  number  of 
respirations  (44  to  46).  She  was  on  her  back,  moaning, 
delirious,  wrapped  in  cotton,  not  an  inch  of  the  surface 
was  normal.  The  epidermis  was  partly  lost,  in  consequence 
of  the  effusions  underneath,  which  were  very  copious,  and 
the  thrown-off  integuments  were  washed  or  scratched  off. 
In  some  places  a  number  of  bullae  were  still  intact,  thus 
on  the  scalp;  on  others,  square  inches  of  surface  were  en- 
tirely denuded  of  epidermis ;  even  hands  and  feet  were  raw 
and  sore.  Not  before  the  following  day  did  the  sufferings 
of  the  child  terminate  with  her  death. 

I   could  not  but  consider  the  sudden  outbreaks   of  this 
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peculiar  form  of  dermatitis  as  the  result  of  a  neurosis. 
Was  it  a  sudden  attack,  brought  on  by  some  poisonous 
influence,  malaria,  diphtheria,  variola?  There  was  neither 
a  history  of  any  of  them  in  the  child,  nor  in  the  imme- 
diate neighborhood.  Was  it  but  the  final  attack  of  a  neu- 
rotic disposition  in  the  patient,  which  had  exhibited  kin, 
but  apparently  unlike  outbreaks  before?  I  learned,  on 
questioning,  that  the  patient,  now  four  years  old,  had  suf- 
fered from  extensive  urticaria,  which  had  tortured  the  little 
sufferer  from  birth.  More  than  half  the  days  of  all  her 
life  she  had  been  afflicted  with  this  scourge.  No  dietetic 
care,  no  medical  treatment  had  ever  relieved  or  benefited 
her.  Other  sickness  she  never  had,  however.  Urticaria, 
and  frequent  perspiration,  such  was  the  history  of  the 
infant  and  child,  until  she  finally  succumbed  under  the 
violent  outbreak  of  the  neurosis,  which,  while  formerly 
confining  its  efforts  to  the  production  of  local  dermatitis 
of  the  lower  strata,  wound  up  with  extensive  superficial 
effusion.  Where  did  it  take  its  origin?  There  was  a 
younger  baby,  two  years  old,  in  the  family.  He  had 
"  hives,"  but  by  no  means  so  much,  or  so  often,  as  the 
girl.  The  mother  was  free.  The  father  was  a  sufferer 
from  urticaria,  almost  constantly,  for  the  last  1^  years, 
and  found  no  relief.  A  younger  brother  of  his  had  been 
affected  with  frequent  and  severe  attacks  of  urticaria  all 
his  life. 

A  similar  case,  not  so  severe,  because  not  fatal,  has  come 
to  my  notice,  through  the  kindness  of  Dr.  Assenheimer. 
The  little  girl  is  in  her  third  year,  had  her  first  outbreak 
of  acute  pemphigus  before  she  was  a  year  old.  The  erup- 
tion was  mostly  spread  over  back,  chest,  and  abdomen,  also 
over  the  thighs.  Frequently,  large  portions  of  the  surface 
were  denuded  of  its  epidermis,  the  effusion  being  so  copious 
that  the  epidermis  was  washed  off  before  scabs  could  form. 
When  I  saw  her,  the  affection  had  lasted  several  months. 
Looking  upon  it  as  a  vaso-motor  neurosis,  with  dilatation 
of  the  blood-vessels  and  consecutive  effusion,  I  advised — 
besides  general  attendance  to  the  health  of  the  child — the 
constant  administration  of  quinine  and  ergotin.  This 
treatment  was  followed  by  a  speedy  success.     Not  only  did 
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the  bullae  dry  up  rapidly,  but  their  reappearance  ceased, 
and  the  patient  did  well  for  some  time.  After  the  treat- 
ment had  been  discontinued,  a  return  took  place.  A  few 
weeks  ago  I  again  saw  the  patient,  covered  with  pem- 
phigus, less  violent  and  extensive,  but  still  with  its 
old  character  and  local  severity. 

The  following  is  a  case  in  which  the  neurotic  symptoms 
were   less   localized: 

AWfce  K.  (patient  of  Dr.  Guleke's),  thirteen  years  old, 
not  menstruated,  was  a  bright  and  vigorous  child,  ambitious 
and  studious.  On  the  fourth  of  January,  1876,  after  a 
good  night,  she  was  taken  with  nausea  and  delirium,  and 
two  hours  afterwards  with  general  and  bilateral  convul- 
sions, and  loss  of  consciousness.  During  the  attack  the 
pupils  were  equal,  somewhat  dilated,  but  little  responding 
to  light.  The  tongue  was  bitten.  In  short  intervals  the 
convulsions  returned  for  three  or  four  hours,  when  finally 
they  ceased,  after  the  free  inhalation  of  chloroform  and 
the  administration  of  turpentine  injections.  Soon  after 
the  convulsions,  the  urine  contained  albumen  in  small 
quantities;  it  disappeared  next  day,  never  to  return.  Tem- 
perature 102°.  Pulse  not  very  frequent,  could  be  esti- 
mated only  during  the  attack.  On  the  evening  of  the  same 
day  consciousness  was  somewhat  restored.  Pulse  and  tem- 
perature as  above.  On  the  next  day  the  temperature 
remained  the  same;  pulse  became  slower,  sank  grad- 
ually to  60,  and  was  once  observed  to  be  but  46. 
Some  (3d  to  5th)  cervical  vertebrae  became  painful,  after 
a  while,  on  pressure.  The  child  grew  irritable,  insisted 
on  getting  out  of  bed,  to  school,  to  the  piano.  Application 
of  ice  to  the  head,  and  the  administration  of  chloral  hy- 
drate with  bromide  of  potassium  brought  some  relief.  Tem- 
perature in  rectum  sank  to  100°,  and  remained  absolutely 
normal  after  a  short  time.  Bromide  of  potassium  was  or- 
dered, but  irregularly  taken.  About  the  end  of  February 
vomiting  set  in,  not  preceded  by  nausea  or  retching.  Sleep 
was  not  good.  The  child  grew  more  and  more  pale  and 
irritable,  disobedient,  unmanageable,  obstinate,  with  fre- 
quent local  flushes  about  the  face.  Such  was  the  condi- 
tion in  the  middle  of  March,  when  I  saw  her.     The  slight 
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elevation  of  temperature  in  the  beginning,  the  vomiting, 
and  perhaps  also  the  slow  (not  irregular)  pulse  at  a  cer- 
tain period  of  the  affection  gave  us  the  impression  that 
possibly  the  process  was  one  of  irritation  of  the  brain,  per- 
haps produced  by  the  presence  of  a  tumor.  The  adminis- 
tration of  bromide  and  iodide  of  potassium  was  advised. 
Three  weeks  afterwards  the  report  was  tolerably  favorable. 
No  new  brain  symptoms  had  developed.  Pulse  about  80, 
regular.  Respiration  normal.  No  sighing.  No  more  vom- 
iting. Temperature  normal,  with  a  difference  between 
morning  and  evening  of  three-fifths  of  a  degree.  The 
emotional  disturbances  the  same,  perhaps  worse.  The  child 
irritable,  peevish,  disobedient,  with  occasional  unexplained 
or  unprovoked  circumscribed  flushes  about  face  and  fore- 
head. The  sphincters  acted  normally  through  the  whole 
time.  I  allow  that  the  case  admits  of  doubts  concerning 
the  diagnosis.  But  the  principal  reason  for  the  diagnosis 
of  a  functional  disturbance  is  certainly  present,  viz.,  the 
absence  of  symptoms  necessitating  the  diagnosis  of  an  ana- 
tomical lesion.  Besides,  the  functional  anomalies  attend- 
ing a  general  neurosis  are  so  manifold  and  various,  that 
I  believe  the  case  is  not  very  doubtful.  The  very  slight 
increase  in  temperature,  in  the  beginning  of  the  whole 
process,  may  be  the  accidental  result  only  of  a  complication ; 
or  it  may,  like  the  slight  albuminuria,  depend  on  the  cir- 
culatory stagnation  attending  and  following  the  convulsion. 
If  I  am  not  greatly  mistaken,  the  case  is  one  of  bona  fide 
"  hysteria."  Moreover,  momentaneous  increases  in  tem- 
perature may  be  found  when  circulation  is  disturbed.  Local 
hypersemia  from  a  neurotic  cause  will  raise  the  temperature. 
Even  chronic  nutritive  diseases  of  originally  the  same  char- 
acter will  admit  changes  of  heat.  Thus  even  in  a  few  cases 
of  unilateral  hypertrophy  (mostly  described  by  Friedberg, 
Trelat,  and  Monod)  an  increase  of  from  half  a  degree  to 
two  degrees  has  been  observed  from  time  to  time. 

After  all,  then,  the  neurotic  impressibility  known  by  the 
general  term  of  "  hysteria,"  which  is  still  considered  by 
many  as  an  attribute  of  the  adolescent  or  adult  female,  is 
not  confined  to  either  the  adult  or  the  female.  It  is  true 
that,  in  regard  to  the  male  sex,  the  term  of  hypochondriasis 
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is  preferred  to  that  of  hysteria,  in  those  cases  in  which 
we  have  to  deal  with  certain  general,  either  moral  or  emo- 
tional, disturbances ;  but  the  recognized  forms  of  "  hys- 
teria," such  as  laughing  and  crying  spells,  and  convulsions, 
under  the  ordinary  circumstances  believed  to  form  or  cause, 
and  usher  in,  hysterical  attacks,  are  by  no  means  unheard 
of  amongst  men.  I  have  above  alluded  to  the  case  of  a 
gentleman  about  thirty  years  old,  who  was  always  of  a 
rather /Tiervous  temperament.  While  under  constant  mental 
strain,  brought  on  by  a  chronic  ailment  of  his  eyes,  which 
he  was  told  would  necessitate  the  removal  of  one  of  his 
eyes,  he  suffered  from  very  frequent  and  intense  hysterical 
convulsions,  which  returned  for  years,  until  the  operation 
was  performed;  and  after  the  moral  shock  attending  the 
prospect  of  the  operation  and  the  operation  itself  was  over- 
come, his  attacks  became  more  and  more  rare.  Another 
male  patient  of  mine,  fifty-fours  years  old,  has  frequent 
attacks  of  "  nervousness,"  trembling,  weakness  about  the 
"  stomach,"  globus,  and  dizziness,  which  are  always  fol- 
lowed by  the  frequent  and  copious  elimination  of  a  limpid 
urine  for  hours.  The  disease  is  more  frequent  in  females, 
it  is  true.  In  them  it  has  long  been  attributed — as  its  name 
shows — to  some  affection  of  the  sexual  organs.  But  it  is 
an  acknowledged  fact  that  it  does  not  result  from  their 
acute  affections,  which  ought  to  be  expected  to  work  more 
serious  changes  than  chronic  ones.  On  the  other  hand, 
many  a  case  of  "  hysteria  "  is  certainly  not  complicated 
with  a  demonstrable  disease  of  the  genital  organs.  In 
thirty-four  cases  of  "  hysteria "  reported  by  Bernutz, 
nineteen  were  free  of  such  complications ;  and  finally, 
such  cases  as  have  been  reported  by  Grisolle,  and  Cas- 
tiaux  (Gaz.  hop.  1853,  1873),  prove  that  "hysteria" 
occurred  with  entire  absence  of  both  uterus  and  ovaries; 
not  to  speak  of  Charcot's  case,  in  which  a  sclerosis  of  the 
lateral  columns  of  the  spinal  cord  formed  the  only  etio- 
logical element. 

Statistical  reports  prove  further  that  "  hysteria  "  is 
found  before  either  adolescence  or  adult  age.  Briquet 
states  that  twenty  per  cent,  of  his  cases  occurred  in  "  chil- 
dren"; Amann  collected   sixteen  of  from  eight  to  fifteen 
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years  in  a  total  of  two  hundred  and  sixty-eight;  Althaus, 
seventy-one  out  of  eight  hundred  and  twenty  below  ten; 
Landouzy,  forty-eight  from  the  tenth  to  the  fifteenth  year, 
out  of  three  hundred  and  fifty-one;  Scanzoni,  out  of  two 
hundred  and  seventeen,  four  below  ten,  and  thirteen  be- 
tween ten  and  fifteen. 

If  the  preceding  statements  prove  anything,  they  dem- 
onstrate that  the  symptoms  of  "  hysteria  " — no  matter 
whether  they  belong  to  motor  or  sensitive,  sensorial  or 
vaso-motor  nerves — are  found  in  all  ages.  This  does  not 
mean,  however,  that  children  will  exhibit,  as  a  rule,  a 
number  or  all  of  the  disturbances  met  with  in  the  adult, 
or  female,  at  the  same  time.  In  the  majority  of  cases 
the  neurosis  is  but  local  or  circumscribed;  but,  when 
closely  studied,  of  the  well-known  neurotic  character. 
Now,  if  my  readers  should,  after  perusing  these  pages, 
come  to  the  conclusion  that  the  term  of  "  hysteria  "  is  an 
improper  one,  I  shall  be  far  from  dissatisfied.  It  is  but 
just  that  our  nomenclature  should  gradually  get  rid  of  a 
number  of  terms  which  have  but  a  clinical  meaning  of 
moderate  convenience,  and  that  we  should  substitute  in 
their   places   anatomical   and   physiological   diagnoses. 

APPENDIX 

The  following  case  of  masturbation  in  an  infant  was 
communicated  to  me  by  J.  B.  A.,  M.D. 

April   1st,   1876. 
Dr.  a.  Jacobi. 

My  Dear  Doctor: — I  have  delayed  writing,  that  I 
might  give  you  the  result  of  treatment  in  the  case  of  our 
little  one,  and  also  the  history  of  the  case,  as  promised. 
This  I  inclose,  and  hope  it  may  prove  of  interest.  The 
case  is  virtually  ended,  as  she  has  not  had  a  complete  at- 
tack since  we  saw  you,  and  adopted  the  measures  sug- 
gested. Occasionally,  while  being  held,  she  stiffens  the 
limbs,  but  a  separation  of  the  thighs  at  once  puts  a  stop 
to  it  all.  She  seems  perfectly  well,  is  eating  and  sleeping 
well,  has  gained  in  strength,  and  flesh,  and  color,  and  I 
do  not  see  how  she  could  be  better.  The  constipation  is 
entirely  overcome  by  the  change  in  diet.     There  is  no  evi- 
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dence  of  any  trouble  with  the  kidneys  or  bladder.  For 
a  few  weeks  we  gave  the  cod-oil  emulsion  with  the  hypo- 
phosphites,  but  now  she  is  not  taking  anything, 

I  am  very  truly  yours, 

J.  B.  A. 

CASE 

During  the  first  nine  months  the  child  was  perfectly 
healTliy,  and  did  not  suffer  from  any  of  the  ailments  com- 
mon to  infancy.  At  this  age  teething  commenced.  It 
was  not  accompanied  by  pain  or  any  constitutional  dis- 
turbance, and  has  not  been  during  the  cutting  of  the  nine 
teeth  she  now  has  at  fourteen  months.  The  first  indica- 
tions of  nervous  trouble  were  noticed  about  this  time. 
They  were  very  slight  and  occurred  while  the  child  was 
lying  in  its  mother's  lap.  She  suddenly  became  pale,  had 
a  peculiar  dazed  expression,  and  her  attention  could  not 
readily  be  attracted.  On  being  raised  up  and  moved,  she 
immediately  biecame  natural  in  looks  and  action.  This' 
was  repeated  a  few  times  only,  when  the  attacks  changed 
in  character.  In  addition  to  the  appearance  of  the  coun- 
tenance already  described,  there  was  much  muscular  rig- 
idit}';  the  arms  became  quite  stiff  and  strongly  resisted 
being  flexed,  and  the  hands  were  clenched  and  the  little 
fists  firmly  pressed  into  the  iliac  region  on  either  side. 
At  the  same  time  the  legs  were  strongly  extended  at  right 
angles  to  the  body,  and  there  was  a  strong  contraction  of 
the  abdominal  muscles,  and  a  straining  as  if  at  stool.  If 
the  child  was  held  against  one's  breast  she  made  strong 
pressure  with  the  knees,  and  up  and  down  movements  of 
the  body.  After  a  short  period,  a  moment  or  two,  the 
respirations  were  quickened  to  a  rapid  panting,  and  per- 
spiration started  freely  from  the  head  and  stood  in  drops 
about  the  mouth.  The  attacks  often  terminated  in  sleep. 
There  was  at  no  time  any  spasmodic  or  convulsive  move- 
ment, or  unconsciousness,  or  mental  disturbance  beyond 
an  apparent  abstraction. 

The  attacks  came  on  irregularly;  at  times  with  intervals 
of  some  days,  and,  again,  they  were  repeated  many  times 
a  day,  for  several  days  in   succession,  and  sometimes  for 
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two  or  three  hours  with  but  slight  intermission.  They 
never  came  on  during  sleep,  but  usually  wlien  tlie  child 
was  sitting  on  the  lap,  and  occasionally  when  on  the  bed 
or  floor.  If  she  was  placed  on  the  floor  early  in  the  at- 
tack, and  amused  with  her  playthings,  it  would  fre- 
quently be  broken  up;  if,  however,  she  was  held  till  it 
was  fully  developed,  and  then  put  down,  she  would  lie 
upon  her  side,  and  the  attack  would  progress  as  described. 

During  the  whole  period  she  suffered  much  from  con- 
stipation and  from  successive  attacks  of  bronchitis,  which 
reduced  her  flesh  and  strength.  For  some  weeks  the 
bowels  were  moved  only  by  injections  or  medicines.  Dur- 
ing this  period,  the  nervous  attacks  were  more  frequent 
and  severe.  The  condition  of  the  child  attracted  the  at- 
tention of  all  who  saw  her  while  suff'ering  thus;  and,  of 
course,  each  one  had  a  theory  concerning  the  nature  and 
cause  of  the  attacks.  By  some  they  were  attributed  to 
the  state  of  the  bowels,  but  by  far  the  greater  number  to 
the  presence  of  worms.  To  exclude  the  possibility  of  this 
theory,  santonin  was  given,  without,  however,  producing 
any  result.  Some  physicians  considered  the  attacks  of 
serious  import,  and  urged  the  use  of  the  bromides,  and, 
though  none  expressed  the  opinion  that  they  were  of  an 
epileptiform  character,  the  inference  was  plainly  to  be 
deduced. 

On  watching  the  child  closely,  the  conviction  was  forced 
upon  my  own  mind  that  the  power  of  habit  was  a  strong 
element  in  the  case,  and  I  entertained  the  belief  that,  by 
improving  the  general  health,  and  correcting  the  tendency 
to  constipation,  recovery  would  ensue.  To  this  end  she 
was   given  cod-oil  emulsion   and   laxatives.^ 

It  was  at  this  time,  and  when  the  child  was  thirteen 
months  old,  that  you  saw  her.  Upon  the  adoption  of  your 
advice  there  was  a  wonderful  change.  The  mother  fully 
carried  out  your  suggestions  to  separate  the  thighs,  to  re- 
move the  hands,  and  to  amuse  and  attract  the  attention  of 

*  At  the  time  of  the  infant's  visit  in  New  York  there  was 
also  a  marked  amount  of  mucus  in  the  urine.  If  it  continued, 
the  administration  of  alkalies  was  recommended. 
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the  child.  The  hahit  was  to  be  broken  up  at  all  hazards. 
Care  and  watchfulness  have  been  crowned  with  complete 
success,  and  there  is  now  scarcely  a  tendency  toward  the 
habit  perceptible.  A  change  of  diet,  in  substituting  for 
milk,  a  variety  of  food  and  of  fruit,  has  corrected  the 
condition  of  the  bowels,  and  cod-oil  emulsion,  with  the 
hypophosphites,  aided  by  proper  hygienic  care,  has  im- 
proved the  general  health,  and  the  child  is  now  in  good 
flesh  and  strength,  well  and  happy. 
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To  elucidate  some  mooted  points  connected  with  the 
aetiology  of  diphtheria,  I  shall  mention,  among  the  cases 
of  infectious  diseases  in  the  children's  service  of  Bellevue 
Hospital,  two  of  diphtheria.  They  could  not  remain  in 
the  ward  any  longer  than  was  required  for  their  removal 
to  the  fever  hospital,  but  a  sufficient  time  was  given  to 
study  the  cause  of  the  disease.  The  cases  were  those  of 
a  girl  of  six,  and  one  of  three  years  of  age.  Both  were 
inmates  of  the  hospital  in  the  winter  of  1882-'83. 

The  first  was  admitted  because  of  bronchitis.  Foul 
odor  from  the  mouth  and  glandular  swelling  round  the 
neck  directed  the  attention  to  the  throat,  which  was  filled 
with  diphtheritic  membranes.  Four  days  previously  the 
child  was  quite  well;  there  were  no  other  children  in  the 
room  in  which  she  had  lived  with  her  mother.  The 
latter  was  a  working  woman,  stout  and  robust.  For  weeksf 
she  had  felt  her  throat  sore,  endured  quietly  some  pain 
in  swallowing,  and  went  about  her  work.  When  her 
throat  was  inspected,  weeks  after,  there  was  some  loss  of 
substance,  some  hyperaemia,  but  no  longer  any  membrane. 
That  there  had  been  I  did  not  doubt,  nor  do  I  to-day. 
It  could  not  be  ascertained  that  there  were  any  children 
sick  with  the  same  affection  in  the  house,  and  the  inference 
must  be  that  the  little  girl  caught  her  severe  diphtheria 
from  her  mother,  who  was  not  so  sick  with  the  same 
affection  as  to  be  prevented   from  working. 

The  second  patient  was  brought  in  without  a  diagnosis. 
Within  two  days  measles  broke  out.  Her  removal  was 
ordered,  but  not  completed  before  a  small  membrane  made 
its  appearance  on  one  of  the  inflamed  tonsils.  In  this 
case  it  was  report&d  that  a  woman  living  on  the  same 
floor  had  a  sore  throat;  of  what  description  could  not  be 
ascertained. 
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In  connection  with  these  cases  I  venture  to  lay  before 
you  the  following  facts  and  considerations : 

No  permanent  spontaneous  generation  is  claimed,  or 
has  been  proved,  for  cholera,  scarlatina,  or  variola.  No- 
body looks  for  their  primary  cause  in  moist  walls  of  houses, 
dry  dust  of  streets,  in  the  prevalence  of  previous  house 
endemics  of  typhoid  fever,  measles,  or  other  eruptive  dis- 
eases ;  in  bad  ventilation ;  in  the  odors  of  hospital  wards ; 
in  putrefying  kitchen  refuse,  or  in  the  exhalation  of 
sewers.  But  both  medical  men  and  laymen  are  found  to 
be  inexhaustible  in  accusing  and  condemning  all  those 
detrimental  influences,  not  as  being  predisposing  elements, 
not  because  of  their  injurious  influence  on  health  in  general 
and  on  the  condition  of  mucous  membranes  in  particular, 
but  as  the  main  and  frequently  sole  causes  of  diphtheria. 
In  the  minds  of  many  physicians,  diphtheria  is  intimately 
linked  with  sewerage;  with  them  the  trap  of  the  water- 
closet  and  the  plumbing  of  the  cellar  are  the  first  objects 
of  attention;  the  patients'  and  their  families'  fauces  and 
nares  coming  in  for  a  relatively  smaller  part  of  their  care. 
If  they  would  pay  more  attention  to  the  direct  sources 
of  contagion,  which  is  something  understood  and  definite, 
than  to  the  indefinite  and  unproved  presumption  of  speci- 
fic poisons  in  the  outlets  of  the  house,  or  the  inlets  from 
the  sewers,  their  aetiology  would  be  something  more  posi- 
tive in  a  great  many  cases. 

I  do  not  mean  to  say  that  the  house  hygiene  ought 
not  to  be  looked  after  by  the  physician  in  every  case  of 
sickness,  but  the  more  I  have  seen  the  more  it  has  oc- 
curred to  me  that  we  may  live  to  reach  the  conviction  that 
there  is  but  one  predisposing  element,  viz.,  a  sore  mucous 
membrane,  and  but  one  cause  of  an  individual  attack  of 
diphtheria,  viz.,  direct  contagion. 

Letting  alone  diphtheria  of  wounds  and  of  cavities, 
the  disease  affects  the  oral  and  pharyngeal  spaces,  and 
the  respiratory  organs.  It  is  the  territory  invaded  on 
which  the  danger  to  the  individual  is  dependent.  The  size 
of  the  membrane  and  its  seat  determine  the  character  of 
the  disease,  cceteris  paribus.  While  a  tonsillar  diphtheria 
is   attended   with   scarcely  any    danger,   a  laryngeal  diph- 
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theria  destroys  a  child  by  strangulation,  and  nasal  diph- 
theria by  sepsis.  The  character  of  the  epithelium,  whether 
pavement  or  cylindrical,  the  presence  or  absence,  copious- 
ness or  scarcity  of  muciparous  glands  and  lymph-ducts, 
decide  the  nature  of  a  case.  All  this  is  well  known.  In 
my  treatise  on  the  subject^  I  have  tried  to  settle  these 
questions  permanently. 

It  is  just  as  well  known,  however,  that  the  definition 
of  the  term  of  diphtheria,  as  it  does  not  depend  upon  the 
sift  or  seat  of  the  membrane,  is  also  not  limited  by  the 
character  of  the  symptoms.  A  high  or  a  low  temperature, 
muscular  or  pharyngeal  pain,  difficulty  in  deglutition  <jr  ar- 
ticulation, sepsis,  glandular  swelling,  may  be  present  or 
absent  in  a  case  of  diphtheria  as  long  as  the  characteris- 
tic membrane  is  met  with.  It  is  always  diphtheria,  dan- 
gerous to  a  certain  degree  to  the  individual  by  its  direct 
effect;  to  a  much  larger  extent,  however,  to  uncounted 
others  by  its  potential  influence,  its  contagiousness.  No 
matter  how  slight  a  case  may  be  at  a  given  time,  it  can 
extend  to  the  nares  or  the  larynx;  or  terminate  in  paraly- 
sis or  death.  Besides  all  that,  it  is  communicable  to  an- 
other person;  a  mild  case  may  as  well  generate  many 
severe  ones,  as  a  severe  one  need  not  necessarily  be  the 
source  of  misfortune  to  others.  For  neither  in  diphtheria 
nor  in  other  contagious  diseases  is  contagiousness  the  un- 
avoidable sine  qua  non.  Neither  variola,  nor  scarlatina, 
nor  even  measles,  strikes  every  person  within  striking 
distance.  While  a  cannon-ball,  however,  may  miss,  a  pis- 
tol-bullet may  carry  destruction. 

Such  a  bullet  is  many  a  case  of  the  so-called  follicular 
amygdalitis  (tonsilitis).  There  is  such  an  affection  as 
deserves  the  name.  It  implies  a  catarrhal  or  suppurative 
condition  of  a  tonsillar  crypt,  or  several  of  them.  It 
may  be  obstinate  and  extend  over  years,  giving  rise  to 
constant  returns  of  the  secretion,  or  to  concretions.  In 
the  acute  stage,  even  in  the  chronic,  it  will  permit  of  the 
introduction  of  a  probe  into  the  duct  to  a  depth  of  from 

1  "  Treatise  on  Diphtheria,"  New  York,  William  Wood  &  Co., 
1880. 

441 


DR.    JACOBI'S   WORKS 

one  to  two  centimetres.  The  color  of  the  secretion  is 
often  that  of  a  membrane,  not  its  nature,  nor  consistence, 
nor  location  (still  it  may  become  diphtheritic  even  inside 
the  duct),  and  in  that  condition  it  is  not  diphtheria.  But 
the  large  majority  of  cases  which  are  commonly  called 
follicular  tonsillitis  do  not  belong  to  this  annoying  but 
innocent  class ;  most  of  them  are  diphtheria.  Not  every- 
thing not  fatal  need  be  called  by  a  different  name.  What 
to-day  looks  like  a  point,  or  four  or  five  points  covering 
the  outlets  of  ducts,  may  to-morrow  be  a  confluent  mem- 
brane. Just  as  well,  you  might  withhold  the  name  of 
variola  from  a  case  of  small-pox  so  long  as  it  was  not 
confluent  or  did  not  destroy  life.  You  have  a  family  sick 
with  affections  of  the  throat  and  nose;  a  child  is  dying 
of  laryngeal  croup,  another  of  nasal  diphtheria,  glandu- 
lar swelling,  and  sepsis;  others  have  severe  pharyngeal 
affections;  others  but  slight  tonsillar  tufts,  which  may"  or 
may  not  coalesce  and  extend  into  membrane.  Is  the 
first  "  croup,"  are  the  others  "  diphtheria,"  is  the  last  one 
"  follicular  amygdalitis  "  ?  Or  the  first  case  in  a  family 
was  just  such  a  one  as  was  denominated  tonsillar  fol- 
liculitis by  the  family  physician,  and  no  preventive  meas- 
ures were  taken  to  protect  the  rest  of  the  little  flock. 
From  that  moment  it  was  that  extermination  began  in  that 
family.     We  have  all  seen  it;  we  ought  to  heed  it  all. 

Diphtheria  in  the  adult  is  not  so  rare  as  it  is  re- 
ported to  be.  It  is  true,  extreme  cases  are  rare.  Diph- 
theritic strangulation  is  not  frequent;  still,  of  about  four 
hundred  and  fifty  tracheotomies,  I  have  performed  two  on 
adults — one  on  a  man  of  fifty-five  with  an  ossified  trachea, 
and  one  on  a  lady  of  thirty-two.  Diphtheritic  sepsis  is 
not  very  frequent  either  in  the  adult,  the  action  of  the 
lymph  system  being  the  more  pronounced  the  younger  the 
individual. 

In  this  respect,  sad  experience  had  taught  the  boards 
of  the  French  hospitals  for  sick  children  the  frequency 
of  diphtheria  in  the  adult  oflScers  and  employees  of  their 
institutions.  A  report,  rendered  by  a  special  commission 
appointed  for  the  purpose  of  inquiring  into  the  pos- 
sibility of  preventing  the  contagion  of  diphtheria  in  those 
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adults,  is  printed  in  the  "  Union  med."  of  December  3, 
1881.  It  recommends  a  protracted  carbolic  spray  in  the 
wards  (  !  )  and  dead-houses,  an  increase  in  the  number  of 
nurses,  of  washing  and  bathing  establishments,  and  an 
improvement  in  the  housing,  boarding,  and  pay  of  the 
medical  officers. 

Mild  affections  in  adults,  punctate  deposits  terminat- 
ing in  membranes  on  the  tonsils,  membranous  streaks  ex- 
tending, vertically  in  most  cases,  over  the  posterior  aspect 
of  the  tonsils,  are  frequent.  It  is  not  necessary  that 
from  their  children  alone  father  or  mother  who  attended 
them  should  be  infected.  In  many  cases  the  source  of  the 
affection  cannot  be  traced  at  all.  The  symptoms  are 
often  but  few.  A  little  muscular  pain  and  difficult  deglu- 
tition are,  perhaps,  all  that  is  complained  of.  Women 
will  quietly  bear  it;  men  will  go  about  their  business.  An 
unmarried  shopkeeper  called  on  me  several  times  in  the 
course  of  a  few  weeks  for  a  trifling  complaint.  Of  his 
throat  he  did  not  speak  at  all;  but  I  discovered  a  few 
patches,  first  on  the  left,  afterward  on  the  right,  tonsil. 
My  warning  not  to  go  to  his  store,  lest  he  might  get 
seriously  ill  or  infect  others,  was  not  heeded.  He  at- 
tended to  his  business,  coming  in  contact  with  a  hundred 
women  and  children  daily  for  weeks,  until  he  was  laid 
uip  for  a  week,  to  return  to  his  dangerous  and  nefarious 
occupation  as  soon  as  he  felt  a  little  better.  A  school- 
mistress I  have  known  to  teach  all  day,  for  ten  days,  with 
diphtheritic  patches  in  her  throat.  I  could  prevail  upon 
her  to  retire  a  week  from  work  only  by  threatening  that 
I  would  communicate  with  the  parents  of  some  of  her 
pupils  about  the  danger  the  children  were  running.  Two 
families  of  my  acquaintance  had  the  same  experience,  with 
their  large  houses  full  of  children.  They  had  never  had 
diphtheria  until  they  employed  a  seamstress,  who  came 
daily  from  her  residence  in  another  part  of  the  city.  At- 
tacks of  diphtheria  followed  each  other  in  quick  succes- 
sion. The  houses  were  examined  from  attic  to  cellar, 
the  sewer  was  disturbed,  the  traps  were  changed.  The 
health  of  the  people  did  not  change  with  the  plumbing. 
At  last  the  suspicion  of  contagion  was  roused.     The  seam- 
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stress  came  from  a  neighborhood  and  a  family  where 
diphtheria  was  endemic.  From  that  time  the  woman  was 
dispensed  with,  and  no  diphtheria  has  made  its  appear- 
ance in  those  families  these  six,  and  three,  years.  In 
the  family  of  a  physician  there  were  two  children — a  boy, 
in  good  health  otherwise;  a  girl,  robu<st  and  vigorous. 
Both  suffered  from  diphtheria  repeatedly  for  many  years, 
until  the  girl  came  near  dying,  and  the  boy  died.  What 
was  the  cause  of  the  constant  attacks  dragging  over  years? 
The  fact  had  been  overlooked  that  it  so  happened  that  al- 
most every  time  when  the  children  were  sick  the  old, 
trusted,  and  trustworthy  nurse  was  also  affected  with  diph- 
theria, sometimes  seriously.  What,  however,  was  not 
known  at  that  time,  and  was  discovered  later,  indeed  too 
late,  was  that  the  woman  had  concealed  many  an  attack  of 
throat  disease,  fever,  difficult  deglutition,  out  of  a  sense  of 
duty;  that  she  had  often  repeated  those  medicines  which 
she  had  been  supplied  with  before.  In  the  early  part  of 
the  summer  of  1883  the  boy  died;  the  surviving  girl  was 
sent  to  the  country;  also  the  nurse,  who  had  been  sick 
with  diphtheria  for  weeks.  While  in  the  country  the 
child  was  not  in  so  close  and  intimate  company  with  her 
nurse  as  in  the  city  and  in  winter.  They  returned  to  the 
city  in  September.  In  October  the  child  was  taken  sick 
with  diphtheria,  the  nurse  having  taken  "  throat  medi- 
cine," unknown  to  anybody,  for  some  time.  Then  the 
nurse  was  discharged;  that  was  the  end  of  the  boy,  and 
of  diphtheria  in  that  family. 

If  I  add  that  in  several  families  diphtheria  broke  out 
among  the  children  after  new  servants  had  been  engaged, 
and  that  these  servants  were  found  affected  with  throat 
disease,  I  think  I  only  state  the  experience  of  many  other 
practitioners. 

The  danger  arising  from  the  contagion  spread  by  adults 
affected  with  mild  forms  of  diphtheria  is  increased  by 
the  fact  that  in  them  diphtheria  is  apt  to  assume  a  chronic 
character  without  losing  its  contagious  nature. 

In  the  third  volume  of  his  "  Traite  clinique  des  maladies 
de  I'enfance,"  Paris,  1884,  Cadet  de  Gassicourt  quotes 
(p.  299)   Salomon,  who,  more  than  eighty  years  ago,  as- 
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serted  that  croup  was  a  chronic  affection,  now  and  then; 
also  Vieusseux,  who,  in  1812,  alluded  to  four  cases  of  pro- 
longed croiKp.  A  protracted  case  of  diphtheria  is  also 
mentioned  by  Empis  ("  Arch,  gen.,"  1850),  and  Hybre 
(1875)  and  Garcia  Rijo  (1878)  made  the  same  subject 
the  theme  of  their  Inaugural  Theses. 

In  my  "  Treatise  on  Diphtheria "  I  have  reported  a 
case  in  which  epiglottic  and  laryngeal  diphtheria  lasted 
a  month,  and  terminated  in  recovery.  Inspection  proved 
the  disappearance  of  old,  and  the  formation  of  new,  mem- 
branes during  that  time.  Sanne  has  the  observations  of 
croup  patients  who  recovered  after  a  duration  of  27, 
32,  and  60  days.  Cadet  de  Gassicourt  had  to  perform 
tracheotomy  in  cases  of  croup  after  they  had  lasted  18, 
23,  and  43  days.  The  first  patient  recovered;  the  two 
latter  died.  Barthez  emphasizes  the  long  duration  of  mem- 
branes; they  may  last  a  month  before  being  exfoliated  and 
expelled.  When  they  are  exfoliated  and  expelled,  they 
may  form  again  in  a  few  hours.  A  case  in  which  the 
tracheal  membrane  below  and  above  the  bifurcation  was 
formed  anew  in  seven  hours,  I  have  reported  in  my  treatise. 
Another  case  is  as  follows:  At  three  o'clock  p.  M.,  on 
June  6,  1883,  I  observed  in  the  throat  of  a  girl  of  four 
years  thick,  pulpy  membranes  on  the  tonsils  and  pharynx ; 
in  the  mouth  absolutely  nothing.  They  had  been  there  a 
day  and  a  half.  At  half-past  five  I  saw  the  child  again. 
The  cheeks,  the  tongue,  the  inner  aspects  of  both  lips, 
were  covered  with  a  dense,  uniform  pseudo-membrane. 

Isambert  has  the  case  of  a  medical  assistant  who  for 
fully  nine  months  (both  in  Paris  and  abroad),  and  even 
after  his  general  health  had  been  considerably  improved, 
expelled  membranes  daily  from  his  nasal  cavities.  Cadet 
de  Gassicourt  publishes  cases  of  pharyngeal  and  nasal 
diphtheria  of  45  and  151  days',  and  one  of  laryngeal 
diphtheria  of  65  days'  duration.  Most  of  the  cases  re- 
corded ended  in  recovery.-  While  the  disease  lasted  it 
was  a  source  of  danger  to  the  person  affected.  This, 
however,  is  not  the  greatest  danger;  the  contagion  spread- 
s''Revue  mens.,"  1884. 
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ing  from  them  is  of  greater  importance  than  the  risk  run 
by  the  individual.  Nor  is  the  severity  of  such  a  case  the 
most  formidable  danger.  For  a  person  dangerously  ill 
is  in  bed,  and  a  source  of  evil  to  those  only  immediately 
around  him.  Those,  however,  who  feel  well,  or  well 
enough  to  be  about,  are  the  scourge  of  the  community  at 
large,  particularly  as  mild  cases,  being  neglected,  have 
a  tendency  to  last  long. 

Isambert's  assistant  was  traveling  half  a  year  to  get  rid 
of  his  nasal  diphtheria.  He  recovered;  but  how  many 
deaths  did  he  spread,  from  railroad-car  to  railroad-car, 
from  stage-coach  to  stage-coach,  from  hotel  to  hotel?  To 
all  these  curses  strewn  out  by  the  luckless  wanderer  after 
his  own  health,  how  many  physicians  have  looked,  in  the 
sporadic  cases  occurring  here  and  there,  and  in  the  en- 
demics or  epidemics  generated  by  them,  for  the  local 
cause  of  the  supposed  primary  indigenous  origin  ?  Nobody 
suspected  the  traveler,  who  probably  left  days  before,  as 
nobody  traces  every  outbreak  of  cholera  to  the  unknown 
person  who  carried  it  upon  his  person  or  in  his  bowels. 

These  and  other  cases  have  induced  me,  while  not  over- 
looking the  hygienic  condition  of  the  house,  to  look  after 
the  source  of  a  diphtheritic  attack  in  the  persons  of  the 
friends  and  attendants.  A  family  with  children  ought  to 
insist  upon  the  occasional  inspection  of  the  throats  of  their 
help;  servants  with  chronic  pharyngeal  catarrh  must  not 
be  hired.  A  seamstress,  coming  for  an  occasional  day's 
work,  ought  to  have  her  throat  inspected;  cooks  and  nurses 
must  be  looked  after,  the  more  carefully,  the  less  such 
people  are  inclined  to  give  way  to  their  pains  or  ailments, 
or  throw  up  their  places.  A  sick  nurse  introduced  into  a 
family  must  be  examined;  she  will  go  from  one  place  to 
another,  and  carry  pharyngeal  and  puerperal  diphtheria. 
It  is  true  that  I  know  of  no  case,  at  least  I  can  prove 
none,  in  which  a  physician  carried  the  disease  without 
having  it  himself.  I  know  of  many,  though,  who  con- 
tracted it,  although  their  visits  in  a  patient's  bedroom  are 
but  brief,  and  they  are  not  very  much  exposed,  except  in 
cases  of  tracheotomy,  etc.  Many  dozens  of  cases,  however, 
are  known  to  me  in  which  the  nurses  were  taken  sick. 
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Thus,  if  there  be  any  class  of  persons  who  are  the  con- 
stant transmitters  of  diphtheria,  and  require  attention  and 
caution,  it  is  nurses  and  cooks — in  fact,  all  domestic  help; 
also  sick-nurses,  teachers,  hair-dressers,  and  barbers,  shop- 
keepers, restaurant-keepers,  and  all  those  people  who  are 
in  constant  contact  with  all  classes  and  ages.  The  physi- 
cian enjoys  a  certain  degree  of  both  active  and  passive  im- 
munity, but  it  depends  on  the  number  and  duration  of  his 
exposures  whether  he  becomes  more  or  less  endangered 
and  dangerous. 

What  I  have  said  may  be  very  trite  and  trivial.  But  it 
so  happens  that  I  have  seen  a  good  deal  of  diphtheria  these 
twenty-five  years,  and  have  tried  to  study  and  know  it.  I 
have,  like  others,  studied  the  aetiology  of  the  disease,  and 
looked  after  the  source  of  every  individual  case;  have  ex- 
amined numberless  traps  and  sewers;  accused  all  sorts  of 
causes,  and  have  been  impressed,  like  most  others,  with  the 
idea  that  diphtheria  might,  after  all,  prove  indigenous  in 
houses  and  districts  from  local  causes.  The  only  thing  I 
have  not  done  in  this  direction  is  to  discover  a  third  or 
fourth  variety  of  bacterium,  and  to  proclaim  it  as  the  sole 
and  infallible  source  of  the  evil.  But  the  more  I  found 
that  the  sewerage,  and  cold,  and  other  influences  were  but 
the  suggestions  of  presumption  and  fear,  and  that  I  could 
not  find  a  clew  to  a  single  case  in  external  circumstances 
and  influences,  the  more  did  I  look  for  direct  contagion  in 
each  case. 

It  has  taken  me  a  long  time  to  become  convinced  that 
it  will  be  better,  both  theoretically  and  practically,  to 
take  nothing  for  granted,  and  to  look  for  such  facts 
as  I  can  prove.  As  I  said  before,  neither  for  variola 
nor  scarlatina  do  we  look  in  moist  walls  or  sewers,  but 
trace  a  case  back  to  whosoever  may  have  communicated  it. 
It  has  dawned  upon  me  too  late  that  it  is  just  so  with  diph- 
theria, and  that  preventive  measures  will  be  more  effective 
when  we  look  for  the  cause  of  every  case  of  diphtheria  in 
the  nares  or  throats  of  living  persons.  There  is  as  much 
diphtheria  out  of  bed  as  in  bed;  nearly  as  much  out  of 
doors  as  indoors.  Many  a  mild  case  is  walking  the  streets 
for   weeks   without   caring  or   thinking   that   some   of   his 
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victims  have  been  wept  over  before  he  was  quite  well  him- 
self. 

If  I  were  to  condense  what  I  have  had  the  honor  to 
read,  these  would  be  the  main  points: 

There  is  probably  no  spontaneous  origin  of  diphtheria 
any  more  than  there  is  a  spontaneous  origin  of  cholera  or 
scarlatina. 

Diphtheria  is  contagious.  Severe  forms  may  beget  severe 
or  mild  forms.     Mild  cases  may  beget  mild  or  severe  cases. 

What  has  been  called  follicular  tonsillitis  is  mostly 
diphtheria.  It  is  seldom  dangerous  to  the  patient,  as  the 
tonsils  have  but  very  little  lymph  communication  with  the 
rest  of  the  body.     But  it  is  contagious. 

This  form  is  frequent  in  the  adult,  in  Avn^m  it  loses 
nothing,  however,  of  its  contagioufiness. 

Diphtheria  in  the  adult  proves  dangerous  to  the  com- 
munity mostly  because  it  does  not  restrain  the  patient  from 
communicating  the  disease. 

It  is  apt  to  last  long:  Firstly,  because  most  cases  occur 
on  a  surface  covered  with  pavement  epithelium  (tonsils)  ; 
secondly,  because  of  the  constant  exposure  and  neglect  on 
the  part  of  the  patient.  Even  without  it,  diphtheria  may 
last  weeks  and  more;  with  it,  it  is  subject  to  sudden  re- 
lapses.    As  long  as  it  lasts  it  is  contagious. 

As  diphtheria  is  but  a  mild  affection  in  many  adults, 
who  disregard  it  and  frequently  do  not  care  to  mention  its 
existence,  pain  in  swallowing  and  moderate  malaise  being 
the  only  symptoms,  the  question  of  transmission  by  means 
of  clothing,  etc.,  on  the  part  of  third  persons  is  capable  of 
becoming  more  difficult  to  answer  than  it  ever  was.  Many 
a  case  which  has  been  believed  to  be  thus  carried  is  prob- 
ably one  of  direct  contagion  from  a  patient  to  a  second  per- 
son, from  this  second  to  a  third. 
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Lewis  K.,  aet.  2  jears,  9  months.  ImbeciUitas.  The  boy 
is  reported  to  have  been  well  developed  up  to  his  eleventh 
nipnth,  when  he  commenced  walking.  After  this  time  he 
suffered  from  numerous  attacks  of  convulsions,  12-20  a 
day,  for  a  protracted  period.  What  muscular  action  of  the 
locomotive  organs  he  had  before  he  then  lost,  until  he  was 
nearly  two  years  old.  About  this  time  he  commenced  again 
to  walk,  but  is  unable  to  speak.  His  head  is  pretty  small 
in  circumference,  forehead  low,  eyes  small,  occiput  pro- 
portionally large.  The  cranium  feels  very  hard  and  solid 
to  the  touch,  and  over  the  region  of  the  large  fontanel  no 
local  impression,  but  a  general  depression  of  the  surface  is 
perceptible.  The  mother,  who  has  bred  children  before 
this  one,  states  that  the  pulsations  in  the  fontanel  have 
never  been  perceptible.  The  case,  then,  is  considered  as 
one  of  idiocy,  resulting  from  premature  ossification  of  the 
sutures  and  fontanels  of  the  cranium,  and  given  up,  from 
a  medical  point  of  view,  as  hopeless,  the  prognosis  being 
highly  unfavorable;  for  either  the  child  will  remain  idiotic 
for  life,  or  will  perish  from  any  feverish  disease  that 
may  occur. 

The  cranial  abnormity,  in  its  bearings  on  the  mental  con- 
dition of  the  child,  looks  very  much  like  the  case  reported 
by  Schiitzenberger,  in  which  the  disease  lasted  about  four 
years,  before  the  continually  increasing  compression  of  the 
hard,  compact,  and  eburneated  cranium  succeeded  in  ef- 
fecting the  death  of  the  patient,  who  had  endured  all  his 
life  frequently  repeated  faintings,  a  long  series  of  epileptic 
and  tetanic  attacks,  abnormal  irritability,  mental  weakness, 
and,  at  last,  idiocy.  Or  like  the  cases  reported  by  Bail- 
larger,  who  observed  three  microcephalic  idiots  whom  their 
mothers  reported  to  have  been  born  with  their  skulls  per- 
fectly closed  and  solid.  Two  other  of  her  children,  who 
were   well   developed,   both   physically   and   mentally,   had 
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their  large  fontanel  open  for  a  long  while  after  birth. 
Similar  facts  he  learned  from  another  woman,  who  was 
mother  of  one  microcephalic  idiot,  and  of  some  other 
children  of  normal  development.  Vrolik  knew  an  idiotic 
boy  of  seven  years  whose  cranial  sutures  had  entirely  dis- 
appeared. Cruveilhier  relates  the  case  of  an  idiotic  child 
of  eighteen  months,  without  any  discernible  sutures.  Thus 
the  human  cranium,  without  any,  or  with  prematurely 
closed  sutures,  is  very  much  like  that  of  animals,  of  which 
class  a  few  varieties  of  apes  are  the  only  ones  who  have 
for  a  short  while  after  birth,  small  and  rapidly  ossifying 
fontanels.  For  this  very  reason  Baillarger  compares  mi- 
crocephalic idiots  to  animals,  both  from  an  anatomical  and 
pathological  point  of  view.  Gratiolet  does  not  even  stop 
here,  but  asserts  that  there  is  a  direct  relation  between  the 
earlier  or  later  ossification  of  the  sutures,  in  the  different 
races  and  types  of  mankind,  and  the  height  of  their  intel- 
lectual capacities.  He  states  that  the  cranial  sutures  close 
later  in  Caucasians  than  in  Negroes,  and  particularly  that 
the  coronal  suture  ossifies  early  in  Negroes,  late  in  Cau- 
casians. For  this  reason  a  proportionally  late  ossification 
of  the  coronal  suture  seems,  ceteris  paribus,  to  be  favorable 
to  the  intellectual  development.  The  high  forehead  also 
of  the  Caucasian,  and  the  low  one  of  the  Negro  type,  are 
evidenth'  depending  on  this  physiological  fact,  although  it 
may  be  stated  that  the  synostosis  of  the  sutures  is  not  the 
only  cause  of  cranial  difference  in  the  races;  the  various 
characters  of  the  crania,  as  they  are  found  in  different 
types,  being  partially  formed  before  the  synostosis  of  the 
sutures   is  complete.^ 

Besides  the  probability  of  this  boy  remaining  idiotic  for 
life,  there  is  another  possibility.  I  have  found  that,  al- 
though premature  ossification  of  the  fontanel  and  sutures 
need  not  of  itself  absolutely   and  always  produce  conges- 

1  On  the  Etiological  and  Prognostic  Importance  of  the  Pre- 
mature Closure  of  the  Fontanels  and  Sutures  of  the  Infantile 
Cranium,  in  Xew  York  Journal  of  Medicine,  January,  1858,  in 
Noeggerath  and  Jacobi's  Contributions  to  Midwifery  and  Dis- 
eases of  Women  and  Children:  New  York,  1859,  and  in  Vol.  V., 
page  9,  of  these  works. 
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tion  of  the  brain  or  its  membranes,  which  often  is  the  final 
cause  of  death  in  such  cases,  every  child  whose  fontanel 
and  cranial  junctures  have  been  prematurely  closed,  and 
who  falls  sick  with  symptoms  of  cerebral  irritation  or  de- 
pression, is  predestined  to  certain  death.  Condie,  too,  states 
that  when  the  growth  of  the  cranium  ceases,  while  that 
of  the  brain  continues,  the  morbid  phenomena  resulting 
foom  the  compression  of  the  brain,  which  invariably  re- 
sults, may  certainly  be  to  a  certain  extent  abated,  the 
comfort  of  the  patient  increased,  and  life  prolonged  by  a 
proper  hygienic  course  of  treatment;  but  all  hopes  of  ef- 
fecting a  cure  must  be  abandoned.  And  I  have  further 
found,  and  proved  by  a  number  of  cases  of  pneumonia, 
intermittent  fever,  etc.,  that  in  all  cases  of  children,  whose 
cranial  junctures  are  prematurely  ossified,  any  acute  or 
febrile  disease  invading  the  system,  slight  though  the  acute 
intercurring  affection  may  be,  offers  a  most  unfavorable 
prognosis.  Thus,  in  our  case,  we  scarcely  know  what  prog- 
nosis is  to  be  preferred,  idiotism  for  life,  or  an  early 
death. 

Robert  S.,  aet.  6  years.  Craniosclerosis  Rhachitica.  Pa- 
tient is  the  son  of  apparently  healthy  parents,  but  his 
brothers  and  sisters,  of  whom  there  are  four,  are  all  more 
or  less  rachitic.  Developed  very  slowly  while  an  infant; 
was  late  in  teething;  his  limbs  somewhat  bent  in  the  direc- 
tion of  the  flexor  muscles,  and  the  epiphyses  very  much 
thickened  on  both  radii  and  tibiae.  His  intellect  is  re- 
ported to  have  been  bright  during  the  first  two  years, 
but  then  commenced  to  diminish.  His  eyes  are  deep-seated 
and  small ;  the  expression  of  his  face  dull ;  his  intellect 
of  a  very  low  character;  his  locomotion  clumsy.  He  is 
unable  to  articulate,  and  the  only  intellectual  power  that 
is  left  is  evinced  by  his  doing  mischief.  His  forehead  is 
large,  root  of  nose  thick,  circumference  of  cranium  22 
inches;  occiput  normal,  and  small  in  proportion  to  fore- 
head. Cranium  feels  very  hard  and  solid  to  the  touch, 
and  its  anterior  portions  are  evidently  thicker  and  heavier 
than  normal.  Defecation  and  emission  of  urine  not  fre- 
quent, but  will  occur  without  the  patient  troubling  himself 
about  them.     All  the  other  vegetative  functions  in  perfect 

451 


DR.    JACOBI'S    WORKS 

order.  The  case  must  be  taken  as  one  of  a  general  nature, 
the  result  of  vicious  general  development,  and  its  first 
origin  must  be  traced  back  to  early  infancy.  In  the  first 
years,  when  general  symptoms  of  rachitis  showed  them- 
selves, the  bones  were  soft,  succulent,  and  full  of  blood- 
vessels, and  the  cranium  and  cerebrum  like  the  rest; 
whether,  however,  rachitic  softening  of  the  cranial  bones, 
craniotabes,  has  really  been  present,  cannot  be  determined 
upon;  at  all  events,  the  bones  of  the  posterior  part  of 
the  cranium,  in  which  craniotabes  is  always  seen,  appear 
more  normal  than  the  rest.  After  the  period  of  rachitic, 
spongy  thickening,  and  consequent  mollification,  osteopo- 
rosis was  followed  by  the  stage  of  rachitic  eburneation. 
During  this  period  the  peculiar  osseous  cells  became  more 
numerous,  the  layers  of  the  osseous  tissue  that  separated 
from  each  other  during  mollification  filling  up  with  them, 
and  the  canaliculi  got  thinner.  In  the  physiological  con- 
dition, the  inner  lamina  of  the  bones  is  said  to  stop  vege- 
tating after  the  tenth  year;  and  the  dura  mater  does  not 
form  new  layers  before  the  regressive  period  of  cerebral 
development  takes  its  commencement,  in  advanced  years. 
After  the  fiftieth  or  sixtieth  year  of  life,  absorption  begins 
to  lose  in  power,  the  brain  gets  smaller,  the  veins  nar- 
rower, arteries  wider.  If  this  development  takes  place  in 
early  life,  the  case  is,  like  that  before  us,  without  injury 
to  the  cerebral  functions  when  the  external  layer  only  is 
affected,  but  with  decided  troubles  of  the  cerebral  func- 
tions, resulting  in  spasms,  neuralgias,  paralysis,  or  idiotism, 
when  the  process  takes  place  on  the  inner  lamina. 

The  case  before  us  is  well  illustrated  by  the  investiga- 
tions laid  down  by  Professor  Huschke,  of  Jena,  in  his 
last  work  on  "  Craniosclerosis  Totalis  Rhachitica."  Un- 
doubtedly this  case  does  not  compare  in  importance  with 
that  published  by  Professor  H.,  but  the  best-developed 
cases  will  always  do  most  in  illustrating  the  whole  class. 

The  case  of  total  osteosclerosis  described  by  H.  is  that 
of  a  girl  of  seventeen  years  of  age,  whose  skull  (the  normal 
weight  being  600  grammes)  weighed  as  much  as  4117 
grammes.  The  microscope  showed  that  the  medullary 
(Havers')    canaliculi    were    large,   and   very   numerous    on 
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the  surface,  narrow  and  very  few  in  the  interior  of  the 
sclerotic  bones,  and  that  the  osseous  canaliculi  were  more 
spherical  and  irregular  in  site  and  shape.  The  chemical 
composition  was  also  abnormal,  the  constituents  being 
phosphate  of  lime,  65.59;  carbonate  of  lime,  11.12;  sul- 
phate of  magnesia,  1.14;  cartilage,  very  little  fat,  etc., 
22.15.  Xo  fluorate  of  lime  was  found'.  After  all,  the 
bones,  taken  as  a  whole,  proved  exceedingly  solid,  but 
fMgile;  when  tried  in  small  pieces,  very  white  in  their  in- 
terior, but  yellowish  on  their  surface;  the  latter  color  being 
the  relic  of  extravasated  blood  or  other  pigmentous  matter. 
Another  skull,  in  the  possession  of  the  author,  and  ap- 
parently only  in  the  beginning  of  sclerotic  development, 
weighed,  inferior  maxilla  excluded,  1075  grammes;  and 
a  third,  in  the  museum  of  the  University  of  Jena,  of  the 
same  description,  is  that  of  a  young  baboon,  in  which  all 
the  bones  covering  the  hemispheres  had  undergone  the 
sclerotic  anomaly. 

The  superior  half  of  the  skeleton,  in  the  physiological 
state,  exceeds  the  inferior  half  by  a  greater  amount  of 
calcaria.  But  this  jirevalence  is  not  only  absolute,  but  also 
relative,  the  single  bones  containing  a  larger  average  pro- 
portion of  earths  in  general,  and  lime  in  particular.  There 
is  also  a  physiological  craniosclerosis  in  families  as  well 
as  nations;  the  thickest  and  hardest  skulls  being  found  in 
African  negroes,  whose  crania,  although  they  be  not  ab- 
solutely heavier  than  Caucasian  ones,  undoubtedly  have  a 
greater  weight  in  relation  to  the  size  of  the  cranial  cavity. 
Further,  the  crania  of  the  flesh-eating  negroes  of  Guinea 
are  much  harder  and  heavier  than  those  of  Persians  and 
Hindoos.  Moreover,  it  is  altogether  noteworthy,  that  the 
human  organism  in  Africa  is  throughout  prominent  for 
the  exceedingly  strong  development  of  the  substances  and 
organs  taking  the  lowest  place  in  human  chemistry  and 
physiology,  viz.,  bone,  fat,  and  sexual  organs,  etc.  Of 
undoubted  morbid  total  craniosclerosis,  there  are  only  ten 
cases:  those  of  Malpighi,  1697;  Cuvier,  1822;  Ribalt, 
1828;  G.  Forster  and  Bojanus,  1826;  Ilg,  1822;  Kilian, 
1822;  Otto,  1822;  Vrolik,  1848;  Albers,  1851;  Huschke, 
1858.     The  disease  does  not  affect  the  auditory  bones,  the 
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condyles  of  maxillary  and  occipital  bones,  and  the  styloid 
process  of  the  temporal  bone.  There  are  some  symptoms 
of  the  disease  in  the  posterior  part  of  the  cranium  and 
basis  cranii,  but  most  affected  are  the  bones  of  the  face, 
and  the  frontal,  parietal,  and  cribroid  bones.  Thus  the 
disease  takes  its  origin  in  the  anterior  portion  of  the  skull, 
particularly  in  the  superior  maxilla,  and  proceeds  upward 
and  backward,  terminating  in  the  basis  cranii,  in  the  neigh- 
borhood of  the  infundibulum  and  appendices.  Two  ob- 
servers have  been  so  fortunate  as  to  meet  with  the  pre- 
ceding disease  in  the  living.  The  average  amount  of  earthy 
matter  is  very  considerable  in  all  of  them.  While  the 
normal  proportion  of  earthy  matter  to  organic  substance  in 
cranial  bones  has  been  found  by  Professor  Frerichs  to  be 
:=  2.1  (1.5):1— it  is  in  the  sclerotic  bones  from  3.5  to 
4.4:  1.  Generally,  the  carbonate  of  lime  is  reported  to 
have  been  found  increased,  which  proved  to  be  the  like  in 
spongy  bones.  All  the  cases  were  those  of  juvenile  indi- 
viduals, or  at  least  the  disease  had  commenced  in  child- 
hood. 

The  conditions  necessary  to  the  development  of  cranio- 
hyperostosis  are,  first,  abundance  of  lime;  secondly,  con- 
gestion, and  sometimes  chronic  inflammation.  It  is  a  char- 
acteristic fact,  that  the  bones,  the  development  of  which  is 
the  quickest  after  birth,  show  the  greatest  disposition  to 
hyperostosis,  as  the  maxillary  and  cranial  bones.  Abun- 
dance of  lime  may  be  produced  by  such  food  as  meat.  One 
of  the  patients  is  reported  to  have  been  a  very  hearty 
eater.  Or,  as  was  the  case  in  Huschke's  individual,  there 
is  little  excretion  of  lime  by  the  urine.  Or  there  is  a 
metastasis  of  lime  in  such  a  manner  that  lime  is  resorbed 
in  certain  other  places,  and  introduced  into  the  substance 
of  the  cranium.  Probably  a  number  of  cases  co-operate 
for  the  same  effect.  But,  at  all  events,  it  must  be  borne  in 
mind  that  the  pathological  process,  great  though  the 
anomaly  may  be,  is  in  a  majority  of  cases  to  be  explained 
by,  and  to  be  considered  as,  an  extravagance  of  normal 
physiological  development.^ 

2  Review  of  Prof.  E.  Huschke  "  On  Craniosclerosis  Totalis 
Rhachitica  and  Thickened  Skulls  in  General,  with  New  Observa- 
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As  to  our  case,  mild  though  it  be  in  proportion  to  those 
on  which  Professor  Huschke  has  written  in  his  excellent 
monograph,  its  prognosis  is  very  unfavorable.  The  pres- 
sure on  the  cerebral  substance  cannot  be  relieved  by  any 
medicinal  treatment. 

S.,  male  infant,  aet.  39  hours.  Defective  Development 
of  the  Intestines.  The  history  of  the  case  was  given  by 
tjie  attendants  in  the  following  manner:  The  child  had 
no  evacuation  of  the  bowels  for  the  first  twelve  hours  after 
birth.  A  medical  man  was  called  in,  who  removed  some 
obstruction  by  means  of  his  fingers,  from  the  anus,  and 
gave  an  injection,  whereon  a  string-like,  hard,  solid,  whit- 
ish mass  was  removed  through  the  anus.  The  child  then 
was  declared  to  be  all  right,  and  left.  Nevertheless,  no 
regular  passage  was  had,  but  the  patient  evacuated  a  mass 
like  that  described,  but  less  in  quantity,  several  times. 
He  commenced  vomiting,  however,  bringing  up  a  black 
substance,  which  was  afterwards  changed  into  a  brownish 
or  even  yellowish-gray  mass  by  the  addition  of  milk, 
which  the  child  would  readily  take  from  the  breast.  When 
the  infant  was  presented  he  still  looked  well-developed; 
no  deformity  perceptible  on  any  part  of  the  body.  Ex- 
haustion began  to  show  itself,  from  the  somewhat  col- 
lapsed face  and  the  sunken  fontanel.  Abdomen  not  much 
inflated;  only  across  it,  below  the  liver,  and  a  little  down- 
ward to  the  left,  an  intestine  was  both  seen  and  felt.  It 
was  inflated  with  gas,  which  appeared  to  be  unable  to 
escape.  The  rectum  was  very  narrow,  but  could  be  ex- 
plored to  the  length  of  the  first  finger,  and  no  perfect 
imi^ermeability  found.  The  faeces  removed  last  were  pretty 
greenish,  solid,  about  a  fifth  of  an  inch  in  diameter,  and 
completely  formed.  Having  no  other  means  of  diagnosis 
ready,  the  case  was  declared  to  be  one  of  stricture  of  the 
intestine,  somewhere  between  the  colon  transversum  and 
rectum.  The  last  evacuation,  however,  was  submitted  to 
a  microscopical  examination,  and  found  to  contain  a  uni- 
form mass  of  cells,  of  middle  size,  with  nuclei  and  some 
nucleoli.      No    fat,    nor    hair,   nor   cholesterine,   nor   large 

tions   of  that   Disease."     Jena,   1858,   p.   54,   and   in   Xoeggerath 
and  Jacobi's  Contributions,  etc.,  p.  406. 
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epithelial  scales;  thus  the  evacuation  was  set  down  as  in- 
testinal mucus  only.  On  the  next  day  the  substance  thrown 
up  from  the  stomach  was  submitted  to  a  microscopical  ex- 
amination, and  found  to  contain,  besides  milk,  some  crystals 
of  cholesterine  and  a  large  number  of  large  epithelial 
scales.  The  case  was  then  put  down  as  one  of  complete 
impermeability  of  the  intestine,  as  there  were  constituents 
of  meconium  above,  but  not  below,  a  certain  point. 

The  elements  of  meconium  were  not  sufficiently  known 
before  the  year  1858,  when  Professor  Forster,  of  Gottin- 
gen,  submitted  it  to  a  very  careful  examination.  The 
principal  results  of  his  investigations  are  these:  that  it 
does  not  consist,  as  it  was  formerly  believed  to  do,  of 
bile,  and  of  the  mucous  and  epithelial  cells  of  the  intes- 
tines, but  mainly  of  vernix  caseosa  and  the  pigmentous 
matter  of  the  bile.  In  their  largest  part,  both  vernix 
caseosa  and  meconium  contain  obdurated  pavement  epithe- 
lium; but  the  former  has  no  coloring  matter,  and  the  latter 
less  fat.  Besides  the  constituents  mentioned  already,  there 
is  in  the  meconium  hair  from  the  surface  of  the  body 
just  like  that  found,  sometimes  even  without  a  microscope, 
in  the  vernix.  Stomach  and  intestines  have  no  pavement, 
but  cylindrical  epithelium  only;  nor  are  hard  and  large 
scales,  like  those  of  meconium,  found  on  the  mucous  mem- 
branes of  the  mouth  and  oesophagus.  The  fat  contained 
in  the  meconium  takes  its  origin  from  the  general  surface; 
cholesterine,  which  is  found  in  meconium,  has  probably 
been  a  part  of  the  bile.  Thus  we  may  safely  conclude 
that  the  principal  part  of  meconium  is  vernix  caseosa, 
which  has  been  swallowed.  Its  water  is  rapidly  absorbed, 
and  partially  excreted  by  the  kidneys.  Perhaps  some  part 
of  the  fat,  also,  is  absorbed,  by  the  follicular  glands  of  the 
small  intestines.  Thus,  there  is  a  singular  transformation 
of  matter  in  foetal  life,  the  foetus  swallowing  the  excretion 
of  his  surface,  and  again  assimilating  perhaps  part  of 
what  had  been  removed.  As  yet,  the  contents  of  the 
foetal  intestines  have  not  been  submitted  to  a  sufficient 
number  of  examinations  to  admit  of  a  comparative  estima- 
tion of  the  constituents  as  to  the  relative  age  of  the  fcptus. 
Acephali   have   no  meconium;    formerly,   this   fact   was   at- 
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tributed  to  the  absence  of  bile,  in  consequence  of  absence 
of  liver;  but  this  malformation  would  account  for  the  ab- 
sence of  coloring  matter  and  cholesterine  only. 

Patient    died    with    the    s.vmptoms    of   exhaustion,   when 
seventy-two  hours  old.     Post-mortem  examination  was  made 
nine  hours  after  death,  but  abdominal  cavity  only  opened. 
Rectum    very    narrow,    as    described    above.      Above,    the 
colon  appeared  only  about  a  fifth  of  an  inch  in  diameter, 
but  could  be  inflated  up  to  the  vermiform  process;  no  air 
would  pass  the  valve.     A  tube  was  then  introduced  through 
a  small  opening  above  the  ileo-coecal  valve,  and  inflation 
attempted   from  above  downward;  but  no  air  would  pass 
the   valve,   thus   showing   a   perfect  impermeability.      The 
whole   colon   and   rectum   have   a   length   of   about   fifteen 
inches.     Stomach  is  normal ;  perhaps  a  little  larger  than 
usual.      Duodenum   and  upper  part  of  the  intestine,  to  a 
length   of   about   fourteen   inches,   are   very   much   dilated, 
and  terminate  in  a  very  large  cul-de-sac;  no  opening  being 
found  into  the  remaining  part  of  the  intestine,  which  all 
of   a    sudden   became   of    a   decidedly   diminutive   size,   of 
perhaps  a  fifth  of  an  inch  in  diameter.     This  is  the  size 
of  the  intestine  all  through  its  length  down  to  the  valve, 
with  the  following  exceptions.     As  stated,  there  is  no  con- 
nection   whatever    between    the    dilated    upper    portion    of 
the  intestinal  canal  and  the  suddenly  contracted  part,  both 
of   them   ending  in   a   cul-de-sac.      Below  this,   about  two 
inches  from  the  first  impermeability,  the  coarctated  intes- 
tine again  ends  in  a  cul-de-sac,  after  which,  .to  a  distance 
of   eight  lines,   no   intestinal   cylinder   whatever   is   found, 
the  mesentery  hanging  free  in  the  abdominal  cavity.     Then 
again,  a  small  intestinal  cylinder,  of  nine  or  ten  lines  in 
length,  is  found  closed  on  either  end.     Again,  the  mesen- 
tery   without    its    intestinal    appendix    for    about    eight    or 
nine    lines.      Again,    an    intestinal    cylinder    of    the    same 
length.     Again,  absence  of  intestine  for  a  similar  distance. 
A  third  intestinal  cylinder  of  the  same  length,  closed  on 
either  end,  follows  this;  and  again,  at  last,  free  mesentery 
for  about  half  an  inch.     Then,  finally,  the  intestine  fairly 
begins   again,  uninterrupted   in  its   lumen,  and  unchanged 
as  to  its  diameter  of  about  a  fifth  of  an  inch,  and  measures, 

457 


DR.    JACOBI'S    WORKS 

down  to  the  ileo-coecal  valve,  twentj'-two  inches.  Thus, 
the  whole  length  of  the  intestine,  including,  altogether, 
two  inches  of  mesentery  not  accompanied  with  intestine, 
is  about  four  feet  and  a  half,  exhibiting  in  its  course, 
besides  the  dilatation  of  the  upper  portion,  a  nearly  equal 
coarctation  of  the  lumen,  the  colon  being  a  little  larger  than 
the  rest,  and  the  rectum  not  so  narrow  as  the  colon  itself, 
two  perfect  impermeabilities ;  and  beyond  these  four  total 
interruptions  of  the  course  of  the  intestinal  canal,  the  free 
intervals  being,  in  the  average,  eight  or  nine  lines  in  length. 

Liver,  spleen,  kidneys,  and  bladder  perfectly  normal. 
Both  of  the  kidneys  contain  beautiful  specimens  of  the 
so-called   uric   infarcts. 

Cases  like  the  above  are  more  than  merely  rare.  Per- 
haps there  is  only  one,  if  any,  on  record,  in  which  there 
was,  as  it  were,  such  a  systematical  anomaly;  the  only  case 
that  may  be  compared  with  that  given  above  being  de- 
scribed by  Kiittner,  of  Dresden.  In  his  case,  the  jejunum 
ended  in  a  cul-de-sac ;  then  there  was  a  piece  of  intestine, 
of  three  inches  in  length,  ending  in  a  cul-de-sac  on  either 
side ;  further,  a  second  of  the  same  description ;  finally,  a 
third  one,  five  inches  long.  Then,  at  last,  the  colon,  com- 
mencing with  a  cul-de-sac  above,  and  ending  in  a  normal 
anus.  Cases  of  simple  interruption  of  the  lumen,  com- 
plete atresia,  on  a  single  locality,  are  even  quite  rare 
(except  in  the  rectum) ;  the  anomalies  found  by  Kiitt- 
ner, and  in  the  above  reported  case,  stand  alone  as  ex- 
traordinary instances  of  imperfect  development. 
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THREE   CASES   OF  AMAUROTIC  FAMILY 
IDIOCY 

SiGM.  Freud  {Noihnagel  Spec.  Pathol,  u.  Therap.,  Vol. 
ix.,  2d  Part,  2d  Division,  Page  255),  in  a  special  chapter 
of  his  work  on  infantile  cerebral  paralysis,  discusses  the 
family  and  hereditary  forms  of  the  latter  affection.  They 
differ  in  this,  that  sometimes  more  than  one  case  will  make 
it  appearance  in  a  single  generation;  in  other  instances, 
subsequent  generations  may  exhibit  the  \try  identical  or 
similar  morbid  processes.  He  feels  justified  in  proposing 
the  following  classification  of  all  the  cases  which  may  come 
under  this  head: 

1st.  Cerebral  paralysis  may  occur  in  more  than  one  mem- 
ber of  a  family.  The  cases  are  identical  or  similar  in  dif- 
ferent persons  and  stages.  Strabismus  or  spastic  hemi- 
plegia may  be  met  with. 

2d.  Typical  diplegias  are  met  with  in  the  same  family 
or  in  consecutive  families. 

3d.  Such  cases  as  may  be  observed  under  the  same  cir- 
cumstances, and  may  be  defined  as  typical  diplegia,  though 
they  differ  from  it  to  a  certain  extent. 

4th.  Such  family  disorders  of  infancy  as  are  markedly 
different  from  infantile  cerebral  paralysis. 

5th.   The  family — or  hereditary — affection  of  later  life. 

Feeble  intellects,  with  progressive  muscular  atrophy,  were 
met  with  by  Hofmann  in  four  brothers  and  sisters;  astro- 
phic  bulbar  paralysis  has  been  observed  in  families,  and 
under  hereditary  influences;  relapses  of  spinal  paralysis — 
after  recovery  was  complete — have  also  been  noticed.  Then 
there  are  the  various  forms  of  Little's  disease — that  is, 
paralytic  conditions  dating  from  protracted  labors.  There 
is  Friedreich's  disease  with  tremor,  oscillating  gait,  which 
is  not  influenced  by  closing  the  eyes,  with  nystagmus, 
and  slow  and  monotonous  articulation,  but  with  no  spasm, 
with  extinction  of  patellar  reflexes,  with  little  disturbance 
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of  sensation,  and  with  deformed  foot  and  scoliotic  spine; 
finally  Marie's  "  heredo-ataxie  cerebelleuse."  also  (like  the 
former)  with  tremor,  oscillating  gait,  which  is  not  in- 
fluenced by  closing  the  eyes,  with  nystagmus,  and  slow 
and  monotonous  articulation;  but  (to  distinguish  it  from 
Friedreich's  disease)  with  no  deformities,  increased  reflexes, 
occasional  contractions,  and  more  disturbed  sensation  and 
affection  of  the  eye  muscles.  •  All  of  these  show  the  pos- 
sible varieties,  differences  and  degrees.  In  only  a  few 
the  anatomical  diagnosis  can  be  made  so  correctly,  as,  for 
instance,  in  Friedreich's  disease,  which  consists  in  a  de- 
generation of  the  long  spinal  nerves  and  in  smallness  of 
the  cord;  or  that  of  Marie's,  in  which  the  cerebellum  is 
found  to  be  reduced  in  size. 

Under  No.  2  Freud  subsumes  the  cases  of  amaurotic 
family  idiocy — a  preliminary  title  given  bj'  Dr.  B.  Sachs, 
of  New  York,  to  a  limited  number  of  cases  of  a  peculiar 
nature,  which  will  be  described  hereafter.  It  appears  to 
me  that  the  classification  of  Dr.  Freud  is  too  indefinite  to 
be  accepted.  If  anj'^thing,  it  shows  that  the  varieties,  anom- 
alies and  alterations,  both  anatomical  and  clinical,  in 
morbid  conditions  of  the  nervous  sj'stem,  which  result  in 
or  are  complicated  with  idiocy,  are  too  manifold,  or,  in 
many  cases,  too  closely  related  to  each  other  to  permit  of 
iron-clad  boundary  lines. 

"  Amaurotic  family  idiocy  "  is  certainly  exceptional  in 
this  respect,  that  it  permits  of  a  ready  clinical  diagnosis. 
Whether  the  anatomical  lesions  underlying  all  the  cases,  or 
their  embryological  development  are  identical,  remains  to 
be  seen. 

Dora  R.  was  presented  at  my  college  clinic  four  months 
ago.  Through  a  mistake  of  mine,  or  that  of  an  assistant 
— certainly  not  through  that  of  the  gentleman  who  ex- 
amined her  eyes  for  him — I  gained  the  impression  that  the 
retina  showed  either  a  plain  bilateral  hemorrhage  or  a 
bilateral  glioma.  The  brief  exhibition  of  the  infant  before 
my  class,  undertaken  without  further  examination  and  with- 
out a  history,  was  made  for  the  sole  purpose  of  presenting 
what  I  thought  to  be  a  fair  illustration  of  Locke's  dictum: 
Nihil  est  in  intellectu  quod  non  antea  fuerit  in  sensu,  "  the 
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road  to  intellect  goes  through  the  senses."  It  appeared  to 
me  that  the  defective  intellectual  development  of  the  child 
might  be  due  to  her  increasing  blindness  and  to  the  cor- 
responding lack  of  sensory  food.  When,  however,  the  de- 
fective muscular  innervation  was  noticed,  and  when  Dr. 
Gruening  saw  the  child  and  corrected  my  erroneous  opinion 
in  regard  to  the  condition  of  the  retina,  the  case  looked 
different. 

She  was  one  year  old,  and  the  fourth  child  of  healthy, 
not  neurotic,  not  syphilitic,  not  alcoholic,  Semitic  parents. 
No  hereditary  taint  known.  Their  first  child  was  six,  the 
second  four,  the  third  three  years  old;  all  were  in  per- 
fect health.  Labor  was  easy;  no  asphyxia;  no  convulsions. 
Infant  was  nursed  by  her  mother  until  the  present  time, 
with  the  exception  of  additional  meat-soup  and  oatmeal 
decoctions  during  the  last  month ;  was  considered  normal  by 
the  mother  during  the  first  few  months;  she  did  not  re- 
member, however,  when  the  baby  smiled  the  first  time. 
The  first  tooth,  a  lower  incisor,  appeared  at  ten  months; 
three  upper  came  since ;  four  more  teeth  were  protruding. 
The  fontanelle  was  about  to  close;  no  pulsation  was  felt 
through  it.  Circumference  of  the  head,  40^  centim. ;  fore- 
head rather  narrow. 

The  infant  never  was  able  to  sit  alone  or  to  hold  up  her 
head.  When  she  was  seven  months  old  she  did  not  notice 
so  much  or  play  so  well  as  formerly;  gave  but  little  at- 
tention, cried  but  seldom,  and  slept  a  great  deal.  Some 
months  ago  spastic  contraction  of  the  upper  extremities 
was  observed  repeatedly.  Mother  believed  that  during  these 
last  three  months  the  infant  noticed  more,  again.  She 
felt  certain  that  her  eyes  followed  a  light  occasionally, 
and,  at  times,  persons. 

But  her  intellect  was  feeble  when  presented;  she  did  not 
appear  to  notice,  and  she  did  not  smile,  except  occasionally, 
in  a  listless  manner.  There  were  rachitical  curvatures 
with  convexity  outwards;  the  epiphyses  of  the  radius  and 
ulna  were  rather  enlarged,  but  other  symptoms  of  rickets 
were  absent.  There  was  no  Harrison's  groove,  there  was 
no  excessive  perspiration,  and  no  falling  out  of  hair  on  the 
occiput.      The    fontanelle    has    been   mentioned    as    nearly 
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closed,  rather  earlier  than  usual;  but  there  was  no  hyper- 
ostosis nor  anj^thing  pointing  to  premature  ossification;  no 
constipation.  I  mention  the  latter  circumstance  because 
the  involuntary  muscles,  so  often  and  badly  affected  in 
rachitis,  did  not  suffer  here  like  the  voluntary.  These, 
all  over  the  body,  were  flabby  and  inactive.  Her  motions 
were  listless;  her  head  found  no  muscular  support,  mus- 
cular contraction  under  the  influence  of  electricity  was  in- 
sufficient. The  response  to  faradic  irritation  was  diminished 
and  quite  slow;  a  rather  strong  current  exhibited  a  con- 
traction after  from  one  to  two  seconds  only.  Galvanic 
irritability  was  also  diminished,  to  a  certain  extent  the  lower 
extremities,  much  more  so  the  upper;  decided  reaction  of 
degeneration.  Patella  reflexes  were  rather  normal,  perhaps 
a  little  exaggerated;  no  ancle  clonus.  There  was  some 
slight  dulness  (normal)  over  the  manubrium  sterni.  Thy- 
roid seemed  normal  in  extent  and  consistency.  Pupils  did 
not,  or  but  very  slightly,  respond  to  light,  either  direct  or 
reflected;  no  nystagmus,  no  strabismus,  no  convulsions; 
heart,  lungs  and  kidneys  were  normal.  The  shape  and  con- 
sistency of  the  eye  was  normal.  There  was  a  white  patch 
with  a  red  centre,  instead  of  the  macula  lutea  and  beyond 
it;  in  its  centre  was  a  depressed  spot.  The  optic  disk  was 
pale  and  gray. 

This  degeneration  is  the  same  which  has  been  described 
in  all  the  cases  hitherto  observed,  the  first  time  by  Waren 
Tay  and  Kingdon  (in  the  former's  first  cases)  as  early  as 
1881.^  The  fundus  was  found  normal  until  after  the  third 
month;  it  was  then  that  the  first  haziness  began  to  show 
itself  in  the  macular  region.  The  condition  became  worse 
about  the  fifth  and  sixth  months,  while  vision  grew  worse 
gradually,  until  total  blindness  set  in. 

Second  Case. — Lina   K.   was   presented  in  mjj^  office  on 

1  Since  the  subject  has  been  discussed,  amongst  others,  by  Gold- 
zieher,  Magnus  and  Knapp  in  1885;  by  Wadsworth  in  1887;  by 
Sachs  ii?  1887,  1896  and  1898;  by  Hirschberg  in  1888;  by  King- 
don in  1892;  by  Carter  in  1894,  and  lately  by  E.  C.  Kingdon  and 
J.  S.  Risien  Russell  in  the  (1897)  eightieth  volume  of  the  Med. 
Chir.  Trans.  ("  Infantile  Cerebral  Degeneration  with  Symmetri- 
cal Changes  at  the  Macula"). 
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the  23d  day  of  September,  1897.  Father  and  mother  were 
each  twenty-six  years  of  age,  both  of  the  Semitic  race, 
and  emigrated  from  Russian  Poland.  They  had  another 
girl  that  died  at  the  age  of  one  and  a  half  years,  two 
years  previous^.  She  never  was  strong  enough  to  sit  up 
or  to  hold  her  head.  She  was  nursed  until  she  was  four- 
teen months  old.  At  that  time  she  had  her  first  tooth;  four 
when  she  died.  She  had  her  first  convulsion  with  nine 
months.  During  the  attack  she  appeared  to  be  breathless; 
rthe  eyes  were  turned  up;  other  spasms  occurred  several 
times  a  day,  both  in  the  upper  and  lower  extremities  until 
she  died.  The  face  began  to  participate  in  these  attacks 
when  she  was  fifteen  months  old.  When  Lina  K.  was 
first  presented,  there  were  no  very  prominent  symptoms, 
except  listlessness  and  muscular  weakness;  no  convulsions. 
The  eyes  certainly  followed  the  watch.  The  erroneous 
diagnosis  of  rachitical  feebleness,  "  jDseudo-paralysis,"  was 
made,  and  elixir  of  phosphorus  and  the  syrup  of  iodide  of 
iron  were  ordered.  On  February  23d  she  was  next  seen 
in  my  service  at  the  Vanderbilt  Clinic  when  fourteen  months 
old.  She  still  appeared  to  follow  the  watch,  sometimes  list- 
lessly; her  hearing  was  good;  the  repeater  near  her  ear 
made  her  start,  and  dilated  the  rather  large  pupils.  The 
eyes  were  mostly  turned  upwards;  the  head  hung  back; 
muscular  action  was  very  slow  everywhere;  she  never  held 
anything  in  her  hands.  The  bowels  were  costive,  and 
moved  hard  and  sluggishly  only  once  in  two  days,  after 
enemata.  The  left  leg  required  a.  continuous  current  of  3, 
the  right  of  7-k  milliamperes  for  muscular  contraction;  the 
interrupted  current  had  to  be  quite  strong  to  accomplish 
that.  There  was  no  reaction  of  degeneration.  For  several 
months  past  she  had  convulsions  in  both  arms,  hands,  legs 
and  feet;  convulsions  and  apnoea  appeared  to  come  together 
with  pallor ;  the  attack  lasted  "  a  few  minutes,"  and  oc- 
curred first  but  three  or  four  times  a  week,  but  lately  as 
many  times  during  the  day;  also  in  the  night.  Some  were 
accompanied  with  laryngismus  stridulus ;  if  they  were  tonic, 
they  were  followed  by  a  tearless  cry.  The  mother  said 
the  infant  smiled  when  talked  to,  an  assertion  which  could 
not  be  verified.     Respiration  was  shallow,  pulse   132   and 
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regular.  Fontanelle  was  still  open.  When  the  mouth  was 
opened,  its  right  angle  was  slightly  drawn  up.  The  char- 
acteristic change  of  the  retina  and  macula  lutea  were 
looked  after,  and  found  by   Dr.   J.   Herbert   Claiborne. 

A  brother  of  the  above  patient  was,  at  mj'^  request,  sent 
to  me  by  Dr.  John  Huber.  He  was  then  four  weeks  old, 
May  28,  1898.  Dr.  R.  O.  Born  examined  the  eyes  for  me 
on  the  same  day,  and  reported  them  to  be  normal,  so  far. 

Third  Case. — G.,  female,  was  sent  by  Dr.  Michaelis  on 
April  19,  1898.  She  was  born  July  30th,  1897,  after  a 
normal  labor,  and  with  only  a  moment's  "  suspended  ani- 
mation." She  was  breast-fed.  Two  months  ago,  so  the 
mother  reported,  the  infant  could  not  yet  sit  up.  The  only 
apparent  disturbance  of  her  health  was  a  bronchjtis  from 
which  she  had  suffered  six  weeks  ago.  Reflexes  were  nor- 
mal; pupils  of  normal  infant  size  (rather  large)  and  equal; 
intellect  and  muscles  certainly  feeble.  The  parents — Se- 
mitic— had  been  married  seven  years  before  this  first  child 
was  born.  No  miscarriages,  no  syphilis,  some  tuberculosis 
in  the  father's  family.  Dr.  R.  O.  Born,  whom  I  requested 
to  examine  the  eyes  for  me,  reported  the  presence  of  the 
characteristic  change  in  the  macula  lutea,  with  no  atrophy 
of  the  fundus  as  yet. 

While  these  cases  are  presented,  they  are  not  expected 
to  be  utilized  for  a  lengthy  review  of  the  subject;  for  there 
is  a  very  concise  story  of  what  is  known  of  the  subject 
by  Dr.  Sachs  in  the  third  number  of  the  D.  Med.  Woch. 
of  this  year.  Inclusive  of  Waren  Tay's  first  three  cases, 
all  occurring  in  the  same  family,  and  terminating  fatally 
before  the  end  of  the  second  year,  altogether  twentj^-seven 
have  been  published.  In  all  of  them  there  were  the  same 
symmetrical  changes  in  the  macula  lutea,  viz.,  the  white,, 
somewhat  spherical  spot,  with  a  brownish  red  centre,  sim- 
ilar to  what  is  seen  in  embolism  of  the  central  artery, 
with  gradual  atrophy  of  the  papillae,  which,  in  1885,  were 
studied  in  our  country  by  Knapp  and  by  Wadsworth;  the 
same  lack  of  innervation  as  shown  by  weakness  of  intel- 
lect and  of  muscles,  the  same  connection  first  pointed  out 
by  Kingdon  (Trans.  Ophth.  So.,  xii.)  of  the  intellectual 
deficiency    with    the    characteristic    eye    changes,    and    the 
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slow  but  sure  increase  of  the  symptoms.  It  matters  little, 
and  depends  greatly  on  the  individual  powers  or  oppor- 
tunities to  observe  the  progress  of  such  a  case,  whether 
there  is  a  little  more  or  less  rolling  of  the  eye,  or  in- 
creasing indolence,  or  reflex  anomalies.  The  general  prog- 
ress and  the  end  have  been  the  same,  viz.,  the  blindness 
and  idiocy  became  complete,  nutrition  was  impaired  (ma- 
rasmus is  often  mentioned),  and  a  fatal  termination  com- 
pleted the  history  of  the  cases  before  the  end  of  the  sec- 
ond year.  Dr.  B.  Sachs  observed  a  single  case  up  to  the 
sixth  year.  In  another  single  case  Koller  found  the  eye 
symptoms  to  be  rather  late  compared  with  the  intellec- 
tual defects,  and  Higier  the  retinal  atrophy  more  pro- 
nounced than  the  spot  on  the  macula  lutea. 

In  one  of  the  three  cases  described  by  Kingdon  and 
Russell  in  the  eightieth  volume  of  the  Med.  Chir.  Trans. 
of  1897  there  was  a  marked  adductor  spasm  of  the  lower 
extremities ;  in  another,  various  distortions  by  the  over- 
action  of  muscles,  and  overextension  at  the  right  knee. 
Such  variations — even  the  occasional  aural  disturbances 
from  hyperacusis  to  dull  hearing — establish  no  essential 
difference  in  the   general   symptomatology.^ 

Our  anatomical  knowledge  of  the  pathological  changes 
underlying  these  uniform  vital  changes  left,  until  a  short 
time  ago,  and  still  leaves,  much  to  be  desired.  In  one  of 
the  four  older  autopsies  the  arachnoid  and  pia  were  found 
thickened,  the  cortex  hard,  the  cerebral  fissures  strongly 
marked,  the  sulcus  Rolando  and  the  fissure  of  Sylvius  con- 
fluent (always  a  low  form  of  development),  and  the  is- 
land of  Reil  uncovered.  The  pyramid  cells  were  but  rarely 
normal,  both  lateral  columns  have  been  found  degenerated. 
In  one  of  the  three  cases  lately  described  by  Kingdon  and 
Russell,  there  was  an  extensive  apparent  sclerosis  of  the 
pyramidal  tracts,  and  in  the  pons,  the  medulla,  and  the 
spinal  cord.     They  suggest  that  possibly  many  of  the  pyra- 

2  The  internal  ear  does  not  suffer,  or  seldom  suffers,  in  this  dis- 
ease. It  is  developed  from  the  outer  ectoderm,  while  both  retina 
and  optic  nerve  are,  like  the  brain,  from  the  medullary  tube  of 
the  ectoderm. 
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midal  fibres  may  never  have  been  myelinated,^  Moreover, 
the  anomalies  of  the  brain  and  the  cord  are  not  contiguous; 
indeed,  just  as  little  so,  as  for  instance,  in  a  disseminated 
sclerosis  in  which  pons  and  the  upper  part  of  the  cord 
may  be  quite  normal,  while  there  are  similar  and  cotem- 
poraneous  changes  in  the  cerebrum  above  and  the  cord  be- 
low. In  H.  Higier's  case  (quoted  from  Deutsche  Z.  f. 
Nervenheilk,  x.  1897),  which  occurred  in  a  family  in  which 
two  infants  had  previously  died  from  probably  the  same 
condition,  there  was  thickening  of  the  retina  in  the  area 
of  the  macula,  excavation  of  the  papillae  and  atrophy  of 
the  optic  fibres.  There  was  no  vascular  disease  or  in- 
flammatory process ;  but  atrophy  of  the  cortical  pyramid 
cells,  descending  degeneration  of  the  motor  root  of  the 
trifacial  nerve  and  of  the  pedunculi  cerebelli. 

The  chiasma  was  found  normal.  The  blood-vessels  were 
also  found  normal,  and  there  were  no  evidences,  we  are 
told,  of  anything  like  an  "  inflammation,"  at  least,  such 
as  could  be  traced  to  the  blood-vessels. 

Now,  what  is  the  morbid  process  underlying  the  pro- 
gressive, intellectual  and  physical  change  and  decline?  A 
mere  arrest  of  development  in  early  embryonal  life,  which 
has  not  been  proven,  but  presumed  to  exist  by  Dr.  Sachs, 
cannot  cause  a  progressive  change  such  as  is  illustrated  by 
the  increase  of  idiocy  and  paralysis,  and  of  the  visible 
gradual  alterations  of  the  retina  in  a  child  that  at  first 
appeared  normal. 

The  optic  tissue  consists  primarily  of  radiated  spindle 
shaped  cells  which  resemble  the  spindle-shaped  cells  pri- 
marily found  in  the  early  stages  of  the  brain. 

The  suggestion  is  justified  that  the  normal  and  the  ab- 
normal development  of  these  spindle-shaped  cells  may  go  on 
pari  passu,  both  in  the  embryonal  eye  and  in  the  em- 
bryonal brain.  Embryologists  and  histologists  will  perhaps 
elucidate  the  connection  existing  between  the  degenerative 
processes — which  possibly  is  of  an  inflammatory  nature 
originally — in  cases  like  ours,  and  the  accompanying  ocu- 

3  In  all  of  their  cases  the  cerebellum  presented  no  evidence  of 
degeneration  or  other  change  in  the  cells  of  Parkin je  or  those 
of  the  corpus  dentatum. 
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lar  cerebral  and  spinal  defects.  To  speak  indiscrimi- 
nately of  a  degenerative  process  pure  and  simple,  without 
inflammation,  either  acute  or  chronic,  is  a  questionable 
procedure  so  long  as  we  are  not  certain  or  unanimous  as 
to  the  essential  requirements  or  character  of  "  inflamma- 
tion." Moreover,  it  should  be  remembered  that  in  several 
instances,  sclerotic  processes,  frequently  the  results  of 
known  inflammatory  processes,  are  claimed  for  the  cere- 
rfeellum  and  other  parts. 

In  connection  with  the  definition  of  "  inflammation,"  I 
suggest  the  following  extracts  from  two  sources;  We  read 
in  Delafield  and  Prudden,  a  handbook  of  pathological  anat- 
omy and  histology,  5th  Ed.,  1896,  p.  107:  "The  phenom- 
ena which  are  embraced  under  the  name  of  inflammation 
are:  degeneration  and  death  of  tissue;  changes  in  the  cir- 
culation of  the  blood;  escape  of  the  elements  of  the  blood 
from  the  vessels ;  formation  of  new  cells  and  new  tissue. 
These  morbid  changes  either  occur  separately  or  are  com- 
bined in  various  ways.  The  growth  of  the  body  of  patho- 
genic micro-organisms  and  the  formation  by  them  of  toxic 
substances  is  a  frequent  inciting  cause  of  inflammation  " ; 
and  in  E.  Ziegler  Lehrb.  d.  Allg.  Pathol,  u.  d.  Pathol.  Anat- 
omic, 9th  Ed.,  1898,  I.,  p.  322,  as  follows  (translated): 
"  Inflammation  may  be  caused  by  mechanical,  thermic,  elec- 
tric or  chemical  influences,  or  by  parasites.  All  these  noxae 
have  this  in  common,  that  they  produce  a  local  degeneration 
of  tissue,  which — when  it  is  extensive  or  intense — is  com- 
bined with  disorders  of  circulation  and  of  vascular  secre- 
tion."     (Italics  mine — A.  J.) 

The  latter,  therefore,  should  not  be  expected  in  every 
form  or  case  of  "  information,"  and  to  speak  of  degenera- 
tion in  contradistinction  to  inflammation  is  rather  a  haz- 
ardous procedure  in  many  instances. 

The  causes  of  an  inflammation  are  not  specific  at  all. 
Any  noxa  or  injury  may  produce  it,  provided  it  be  suffi- 
ciently intense  to  cause  both  degeneration  of  tissue  and 
certain  disorders  of  circulation,  without  producing  complete 
interruption  of  circulation  and  necrosis  of  the  tissues.  The 
rapid  physiological  evolution  of  the  spindle-shaped  cells 
composing  at  that  early  period,  both  the  optic  tissue  and 
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the  cerebrum  furnishes  the  possibility  of  pathological  al- 
terations. Developmental  over-activity  in  the  embryo  and 
fcEtus  may  be  looked  upon  from  the  same  point  of  view 
as  post-natal  functional  over-activity.  The  pathological 
anatomy  of  the  newborn  heart  or  of  the  rachitic  bone 
or  of  the  over-exerted  muscle  of  young  or  old  prove  the 
close  proximity  of  physiological  and  pathological  condi- 
tions. That  is  why  I  cannot  divest  my  mind  from  sup- 
posing that  the  degeneration  which  has  been  described  as 
common  to  the  few  autopsies  of  such  cases  as  ours  was 
originally  of  an  inflammatory  character.  Though  it  should 
be  remembered  that  there  may  be  extensive  cell  degenera- 
tions without  marked  disorders  of  circulation,  resulting, 
for  instance,  from  the  influence  of  toxins. 

The  thickening  of  arachnoid  and  pia  and  the  hardness 
of  the  cerebral  substances  noted  in  one  of  the  autopsies 
hitherto  made,  appears  to  point  in  that  direction.  I,t  ap- 
pears not  unreasonable  to  suppose  that  the  same  inflam- 
matory (proliferative,  hyperplastic  and  by  and  by  per- 
haps finally  cicatrizing)  process  takes  place  m  the  macula 
lutea,  or  what  is  to  become  macula  lutea.*  Its  late  devel- 
opment would  explain  why  (while  undoubtedly  the  ana- 
tomical conditions  of  idiocy  may  be  nearly  developed  at 
birth),  the  alterations  of  the  macula  lutea  are  discovered 
late;  why  they  gradually  get  more  pronounced  and  more 
destructive;  and  why  they  need  not  always — as  instanced 
in   Roller's   case — appear  at  a   regulation  time. 

The  child  whose  case  was  discussed  before  the  annual 
meeting  of  the  American  Neurological  Association  of  1898, 
by  Dr.  F.  Peterson,  was  born  of  a  German  mother  twenty- 
eight  years  old,  the  father  being  a  Russian,  twenty-nine 
years  old,  both  of  the  Semitic  race.  Their  first  child  is 
seven  years  old  and  normal,  the  second  is  an  idiot  of  five 

4  Macula  lutea  is  absent  from  the  embryonal  retina;  even  from 
that  of  the  newborn.  According  to  Huschke  and  other  older 
authors  it  is  a  remnant  of  the  ocular  fissure;  in  the  opinion  of 
many  the  fovea  centralis  represents  the  upper  remnant  of  the 
retinal  fissure.  Wiirzburg  states  that  the  formation  of  the 
macula  lutea  is  preceded  by  a  duplicature — a  fold  of  the  retina; 
still,   these   duplicatures   are  met   with   in   several   parts   of   the 

468 


AMAUROTIC    FAMILY    IDIOCY 

and  one-half  years  of  age  that  became  blind  at  six  months, 
the  third  is  a  normal  child  of  four  years,  the  fourth  was 
observed  to  be  blind  when  four  weeks  old  and  died  idiotic 
at  ten  months  of  age,  the  fifth  died  at  the  Randall's  Island 
institution  when  seven  months  and  twenty  days  old  with 
the  symptoms  of  amaurotic  idiocy.  It  was  said  to  have 
played  and  laughed  up  to  the  third  or  fourth  month.  There 
were  measles  at  five  months,  followed  by  diarrhoea ;  the  me- 
dia of  the  eyes  were  clear,  the  pupils  equal  and  somewhat 
"dilated  (normal?).  There  was  no  tremor,  but  gradually 
a  rotatory  and  up  and  down  ocular  spasm  was  noticed,  the 
neck  and  knees  became  rigid,  the  surface  exhibited  some 
purpuric  spots,  and  the  child  died.  The  autopsy  was 
made  by  Drs.  McAlpin  and  Ewing.  The  lungs  showed 
broncho-pneumonia ;  the  kidneys  were  congested ;  the  other 
viscera  were  all  normal;  the  liver  showed  some  fatty  in- 
filtration; the  brain  weighed  22  ounces;  its  surface  was 
oedematous.  The  condition  of  the  two  halves  was  identical. 
The  cortex  was  deficient  in  cells,  all  of  them  were  of 
minute  size  and  moderately  deficient  in  chromatic  sub- 
stance. The  same  condition  was  noticed  in  the  motor  areas. 
In  the  cervical  cord  the  cells  of  the  anterior  horns  were 
normal,  below  this  normal  region  they  were  less  in  number 
and  shrunken;  the  cells  of  the  olives  normal  and  abun- 
dant, of  the  corpora  quadrigemina  and  geniculata  less  and 
small,  those  of  the  sympathetic  ganglia  of  the  aorta  of  the 
spinal  tract,  and  of  the  optic  nerve  and  chiasma,  normal; 
and  the  connective  tissue  rather  deficient  in  the  brain,  but 
not  so  in  the  spinal  cord.  While  in  the  normal  infant 
brain  the  cells  are  arranged  in  distinct  vertebral  and  longi- 
tudinal columns,  almost  all  the  vertebral  columns  were 
missing,  while  the  longitudinal  rows  were  indistinct.     Dr. 

retina.  At  the  very  spot  where  the  fibres  of  the  optic  nerves 
enter  in  later  stages,  the  interior  of  the  eye,  there  is,  according 
to  Bergmeister,  a  layer  of  cylindrical  cells  during  embryonal  life. 
Here  the  edges  of  the  coloboma  are  turned  up  and  rarefied,  while 
in  the  rest  of  the  eye  the  margins  join  one  another.  In  this  way 
the  physiological  excavation  is  formed. 

S.   L.   Schenck,  Lehrbuch   der   Embryologie  des   Mensehen   and 
der  Wirbelthiere,  Wien,  1896,  2d  Ed.,  p.  18T. 
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James  Ewing  characterized  the  main  features  of  the  speci- 
men as  small  size  and  small  number  of  cells,  and  increased 
number  of  blood-vessels. 

In  the  discussion  following  the  report  of  this  case  Dr, 
Ward  O.  Holden,  who  had  examined  the  eyes,  stated  that 
vacuolation  was  found  in  the  glanglion  cells  of  the  eyes, 
but  the  nuclei  were  not  granular  and  the  nucleoli  were  dis- 
tinct, while  Nissl's  granules  were  present  in  the  cell 
bodies.  There  were  no  thorough  changes.  Moreover,  he 
stated  that  the  results  of  the  autopsy  might  be  incorrect, 
because  it  had  been  made  forty  hours  after  death.  As  an 
instance  of  the  import  of  post-mortem  changes  he  related 
that  bacteria  coli  were  found  in  the  blood-vessels,  and 
from  his  remarks  it  seemed  as  if  the  diagnosis  of  amau- 
rotic family  idiocy  might  be  doubted. 

In  the  same  meeting  Dr.  Wm.  Hirsch  detailed  a  case 
the  history  of  which  was  accompanied  with  extensive  and 
elaborate  demonstrations.  There  is  no  report  which  excels 
it  in  completeness  and  accuracy.^  L.  P.  was  seen  first 
in  July,  1896,  when  ten  months  old.  It  developed  fairly 
until  it  was  six  months  old.  The  mother,  who  lost  two 
children  when  they  were  eighteen  and  twenty  months  old, 
respectively,  reported  that  the  child  then  became  weaker 
and  the  muscles  flabby.  At  that  time  there  was  some 
perception  of  light;  reflexes  were  good,  viscera  normal, 
and  the  ophthalmoscopic  appearance  like  that  described 
above.  It  died  July  17,  1897,  and  the  autopsy  was  made 
four  hours  after  death.  The  dura  was  adhering,  the  pia 
normal;  there  was  no  fluid  and  no  oedema;  no  macroscopic 
anomaly,  except  a  prolongation  of  the  second  temporal 
fissure. 

Specimens  were  hardened  in  formalin  10  per  cent.;  one 
eye  in  formalin,  one  in  Miiller's  fluid,  and  sections  made 
in  paraffine.  Methylene,  eosin,  or  haematoxylon  were  em- 
ployed  for  staining  purposes.      The  pyramidal   tracts   ap- 

5  Dr.  Hirsch  gave  me  his  manuscript  to  read,  and  demonstrated 
to  me  in  his  lahoratory  many  of  his  charts  and  microscopical 
specimens,  and  kindly  gave  me  some  characteristic  ones  for  pre- 
sentation to  the  American  Pediatric  Society.  His  own  complete 
report  will  undoubtedly  appear  soon. 
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peared  degenerated  as  others  observed  them.  In  the  cells 
of  the  anterior  and  posterior  columns  the  nuclei  were  well 
defined,  also  the  nucleoli;  both  of  them  were  in  many  in- 
stances found  near  the  edges  of  the  cells.  The  cells  were 
large;  that  is  why  they  appeared  too  numerous.  The 
motor  cells  were  of  double  size,  some  apparently  without 
nuclei,  an  impression  mostly  due  to  obliquity  of  section. 
Very  few  axis  cylinders  and  dendrites.  Pericellular  spaces 
small  or  absent.  The  nuclei  surrounded  by  a  dark  zone. 
Nissl  bodies  disappear  entirely  in  a  granular  mass.  The 
light  area  contains  a  fine  network;  few  normal  chromatic 
bodies;  medulla  oblongata  is  found  in  the  same  condition, 
the  changes  in  nuclei  and  cells  are  as  above;  in  the  olivary 
bodies  the  nuclei  are  markedly  round;  in  the  reticulated 
they  are  oval-shaped  and  pushed  to  the  extreme  end  of 
the  cells.  In  the  cells  of  the  trifacial  nerve  the  nucleoli 
are  hardly  recognized.  In  the  pericellular  lymph  spaces 
there  are  masses  of  detritus.  Subcortical  ganglia,  thalamus 
and  cortex  are  in  the  same  condition.  The  pyramidal 
cells  are  changed  and  swollen,  with  displaced  nuclei;  also 
Purkinje's  cells  of  the  cerebellum. 

The  points  Dr.  Hirsch  mainly  emphasizes  in  connection 
with  our  subject  are  these:  All  the  nerve  cells,  as  far  as 
examined,  are  changed  in  a  peculiar  way.  There  is  chro- 
matolysis  and  other  degeneration.  The  cell  bodies  are 
large.  The  nuclei  are  displaced  sideways.  Neuroglia 
and  blood-vessels  are  normal.  Differences  in  the  accounts 
of  previous  observers  are  explainable  by  insufficient  methods 
of  hardening  or  staining;  Miiller's  fluid,  for  instance,  shows 
the  enlargement  of  the  body  of  the  cell  but  not  its  finer 
structure.  The  observed  changes  are  pretty  universal; 
there  is  neither  an  arrest  of  development  nor  a  localization 
in  the  cortex,  but,  as  Kingdon  and  Russell  assume,  an  ac- 
quired  degeneration. 

Where  is  its  cause?  As  the  infant  is  in  good  condition 
at  first  and  the  macula  normal,  the  cells  should  be  con- 
sidered normal.  No  part  of  the  embryonal  history  ex- 
plains the  future  illness,  which  must  be  acquired.  As  the 
blood-vessels  are  found  normal,  the  process  is  not  inflam- 
matory (?).     No    systemtic   disease   explains    all  the   cell 
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changes;  there  is  no  atrophy.  That  is  why  Dr.  Hirsch 
believes  that  the  only  possible  explanation  is  furnished  by 
the  presence  of  a  toxic  condition,  which  would  correspond 
with  experimental  poisoning,  the  effects  of  which  on  the 
nerve  cells,  and  on  general  nutrition,  are  different  from  all 
other  disorders.  What  is  the  nature  of  the  toxic  substance? 
Perhaps  the  examination  of  the  mother's  and  the  infant's 
blood,  and  that  of  the  mother's  milk,  will  lead  to  the  solu- 
tion of  the  problem.  At  all  events.  Dr.  Hirsch  feels  like 
weaning  such  infants,  or  refusing  the  mother's  breast  to 
any  baby  whose  family  history  presents  cases  of  the  same 
condition. 

In  connection  with  Dr.  Hirsch's  paper  the  characteristic 
appearance  of  the  macula  was  made  the  subject  of  discus- 
sion by  Dr.  Ward  O.  Holden.  He  alluded  to  Treacher 
Collins,  who  explained  the  red  spots  by  the  thinness  of 
the  retina  in  the  fovea  centralis,  while  round  about  there 
was,  in  his  opinion  (which,  however,  he  doubted  himself), 
an  intense  oedema.  This  alleged  oedema  is,  however,  found 
in  the  healthy  eyes  of  dead  persons,  and  may  result  from 
the  following  of  the  retina  round  the  macula  in  that  con- 
dition. The  real  cause  of  the  red  spot  surrounded  by  white 
discoloration  is,  according  to  Dr.  Holden,  as  follows:  In 
the  periphery  of  the  retina  where  the  cells  are  scattered, 
they  are  large.  In  the  macular  region  they  are  several 
(6-7)  layers  deep  and  mostly  small.  In  the  peculiar  de- 
generative process  of  amaurotic  family  idiocy  these  cells 
are  of  increased  (double)  size,  and  their  contents  dense 
and  turbid.  Hence  the  white  discoloration.  The  fovea 
centralis  has  no  layer  of  ganglion  cells — hence  the  choroid 
shows   through. 

The  atrophy  of  the  optic  nerve  is  always  observed  long 
after  the  changes  in  the  macula  lutea.  It  develops  very 
gradually.  According  to  KoUer,  the  behavior  of  the  chil- 
dren with  regard  to  their  vision  was  not  normal  at  a  time 
when  no  ophthalmoscopic  changes  were  visible,  so  that  the 
conclusion  is  permissible  that  vision  had  been  impaired  by 
cerebral  degeneration. 


472 


BtOI 


University  of  California  Libraiy 
Los  Angeles 

This  book  is  DUE  on  the  last  date  stamped  below. 

^hone  Renewal? 
310/82Et-9188 


U3 

T\S\X 
0.3 


UC  SOUTHERN  REGIONAL  LIBRARY  FACUTY 


A     000  279  859     3 


